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ANIMAL LIFE AT HIGH ALTITUDES 


Major R. W. G. Hingston, I.M.S., Naturalist to the Mount 
Everest Expedition of 1924 


Read at the Meeting of the Society, 12 Fanuary 1925. 


HIS paper is a condensed account of certain observations in Natural 

History made while serving with the Mount Everest Expedition. 

It refers to life on the Tibetan plateau, especially with regard to the 

struggle for existence in those bare inhospitable tracts above the limit 
of the Himalayan tree-line. 

First a word as to physical features. Tibet is a desert, a high-altitude 
mountainous desert at an elevation of about 14,000 feet. This is a point 
we must thoroughly realize, for the life of Tibet is in many particulars 
the life of a desert waste. Compare it for a moment with a lowlying 
wilderness, such as the sweeps of open sand in Arabia, Sahara, or Sind. 
It differs from these in one particular: it has none of their intense heat. 
But otherwise Tibet is essentially a desert, empty, bleak, and bare. As 
we travel across it we see all the features of the desert, the wide tracts 
of brown and barren soil, the vast distances spread out before the eye, 
the fierce display of light. Here, as in the desert, we meet tracts of sand, 
often loose and crumbling and at the mercy of the wind. In one place 
we see how its surface is rippled, in another how it is covered with a 
saline incrustation, in another how it stupefies the scanty vegetation or 
piles itself into crescent dunes. Here too we observe the same cloudless 
skies, the same glare from the plateau soil, how the air rises in shimmering 
waves or clothes the surface in a true mirage. ‘There is the great range 
of temperature characteristic of the desert, often 50 degrees between day 
and night. The rainfall is scanty. The atmosphere is so dry that it 
splits the skin and nails, and prevents the ordinary decomposition of 
flesh. Fierce winds blow across it from the main range, and these might 
be compared with the Sirocco or Shamal. Frequently they raise up 
vortices of dust which career over the empty plain. As in the desert, 
we observe the same scantiness of vegetation, the monotonous growth 
that gives no colour to the landscape, the absence of trees, the thorniness 
of the plants, the short active season in which flowers rapidly bloom and 
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as rapidly die away. These are some of the desert features which we 
meet with in our journey through Tibet. 

Let us consider the life of this high-altitude desert. How do the 
creatures live? How do they protect themselves ? By what means are 
they adapted to the conditions of the heights ? 

Any one who has travelled in a lowlying desert knows how important 
is protective coloration in the general scheme of things. It is exactly 
the same in Tibet. Examples are apparent on every side. Most of the 
common animals of the plateau are inconspicuous against the soil. But 
we must remember that the plateau is littered with stones, and, not like 
many lowlying deserts, an even layer of sand. This gives an additional 
advantage to the animals. For not only do their colours blend with the 
surface, but their shapes and outlines are often lost to view, being confused 
with the scattered stones. 

I will give some examples of protective colour in Tibet. Everywhere 
on the plateau we meet with colonies of Pikas, delightful little creatures 
which sit near their burrows and blend with the sandy soil. In the 
gorges of the main range we find another species. Its surroundings are 
more gloomy ; it lives amongst rocks, and in accordance with this its 
coat is darker so as to fit it to these special haunts. The marmots 
likewise blend well with the altitudes. They like to occupy the bare 
passes as high as 17,000 feet. The Tibetan hare is a good example 
of harmonization, especially when it sits amongst fallen stones. Some 
of the larger animals are protectively coloured. The Tibetan gazelle 
is the colour of the plateau, and a herd of burhel is inconspicuous against 
a hill. 

The majority of the birds are protectively coloured. The different 
kinds of mountain finches, the Tibetan skylark, the short-toed lark, the 
calandra lark, the Mongolian sand-plover, are all coloured so as to 
harmonize with the soil. They all live on the open plateau where there 
is nothing to conceal them from view. Two of the birds have con- 
spicuous markings, but these do not interfere with the concealing effect. 
The desert chat, for example, has white patches on its wings which dis- 
appear from view when the bird alights. The horned lark has black 
markings on its neck and breast, but these are sufficiently well concealed 
from a hawk or other enemy soaring overhead. The Tibetan sand-grouse 
is an excellent example of harmonization ; so is the magnificent Tibetan 
snowcock when feeding amongst the boulders and crags. The cliffs and 
torrents also provide examples. The wall-creeper lives around the fort 
at Shekar, and as it climbs about the slaty rocks the colour of its back 
blends with the stone. The ibis-bill is a more striking instance. As it 
feeds amongst the boulders in the bed of the torrent it is lost to view in 
the midst of the stones. 

Some of the birds are not thus protected. But in such cases they are 
able to defend themselves from enemies or have special places into which 
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they can escape. The raven, the steppe eagle, the kite, for example, 
are so powerful that they need no protection. Certain little birds, like 
the sparrows and accentors, are conspicuous, but they keep near villages 
or piles of stone amongst which they can escape from birds of prey. 

We see numerous examples amongst other creatures. The lizards 
on the plateau are very variable in coloration. Some are uniformly sandy, 
others coarsely speckled, but all harmonize with the arid soil. There are 
different kinds of grasshoppers that haunt special situations. One, a 
large Central Asian migratory species, is rich green in colour and lives 
in patches of fresh grass. Another, a new genus minute and wingless, 
lives on the moraines and decomposing granite as high as 18,000 feet. 
It is finely mottled in grey and black, and difficult to see because it closely 
resembles one of the granite flakes. There is a third kind which keeps to 
tracts of coarse loose sand. In its colour scheme are patches of blue and 
red, and these harmonize with similar colours in the grit. Still another 
kind haunts the water-worn pebbles on the banks of the Chiblung Chu. 
This little grasshopper is a uniform blue colour, and exactly the same 
shade as the layer of stones. 

It would be tedious to mention all the other examples. But I must 
refer to the high-altitude moths which frequent the moraines at 17,000 
feet. These resemble a species of tiny Anarta. Their under surface is 
very conspicuous, but is concealed when the insect alights on the rock. 
Their upper surface, on the other hand, is a mottled grey, which blends 
with the granite and the decomposing grit. 

Thus we see how important is protective coloration in the struggle 
for existence at these great heights. It is in the vast and open tracts, the 
deserts, the snows, the elevated wastes, that we have this principle most 
lavishly displayed. The reason for protection of this kind is clear. In 
the wilderness hiding-places are seldom available. There are no trees, 
no scrub, no profusion of grass in which the animals can conceal them- 
selves when enemies approach. To avoid destruction they must seek 
evasion of some sort. ‘Their only chance is to resemble their natural 
surroundings and escape by being passed unseen. 

I pass to another problem. How do the animals of these high alti- 
tudes adapt themselves to the physical conditions that exist ? Consider 
first their reaction to the wind. Tibet is notorious for its fierce winds. 
The morning sun heats the surface of the plateau, the hot air rises, and in 
order to fill the deficiency the wind sweeps down from the main range. 
Near our base camp we saw an excellent example of its force. The 
camp stood in a contracted gorge through which the wind poured down 
from the mountain to the plain. Round about the camp were piles of 
boulders which the Rongbuk glacier had deposited in the gorge. These 
boulders were remarkably eroded by the wind. Deep pits and furrows 
had been eaten into them; they were polished, and broad grooves had 
been cut into their surface, in places an inch in depth. They were com- 
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posed of granite and recently deposited, yet from their windward side 
they looked like lumps of coral while their sheltered surface was ordinarily 
smooth. 

Let us see how the animals react to a wind which can eat into the 
granite rock. The mammals are often clothed in thicker coats of hair, 
We see this in the herds of domesticated goats, delightful little animals 
with long hair that hangs down like a kilt around their legs. The 
Tibetan dogs are often thickly clothed. Sometimes we may see them in 
the early summer shedding large patches of winter wool. Near Gautsa 
I saw pigs at 12,000 feet, and they were covered in a thick rusty-coloured 
hair quite different from the half-naked animals of the plains. The 
Tibetan hare has a dense coat, and it ascends to 17,000 feet. But the 
ordinary yak is the best example. Next its body is a layer of wool. 
Over this is a hairy coat which hangs down like an apron from its huge 
body, especially around its legs. Its neck is provided with a strong 
mane, and behind it supports a large tail of thick and bushy hair. When 
the yak is grazing we see the value of this coat. The animals like to 
feed with their backs to the wind. The thick tail then acts as a kind of 
wind-proof screen ; the long hair around the hind legs adds to the shield, 
while the head, being kept low, is sheltered by the body and protected 
above by the hairy mane. 

Everywhere we see the birds adapting themselves to the wind. The 
little birds escape it by getting behind obstacles. ‘Thus we often see the 
larks, the finches, the ground choughs feeding on the sheltered side of 
villages and walls. When in the open they persistently face the wind ; 
if they stand across it they may literally be lifted off their feet. The larger 
birds follow a similar habit. The choughs face the wind when feeding 
on the pastures ; the ravens do likewise when scavenging for refuse ; the 
lammergeyer always heads it when descending for bones ; the kites per- 
sistently come round to windward before swooping down to take garbage 
from the ground. Those birds that live around rocks and habitations 
creep into some shelter when the wind blows. We see the sparrows 
hiding in the holes of the houses, choughs getting into the lee of rocks, 
rose-finches nestling under ledges and stones. A great number of the 
birds make their nests in holes, and in this way shelter their offspring from 
the wind. The mountain finches and the ground choughs place their 
nests in pika-burrows, often at a great depth. The magpie builds an 
enormous nest. I think it serves the parent birds as a permanent shelter 
in addition to serving as a home for the young. The birds that build 
on the ground place their nests behind tufts. The short-toed lark showed 
in one case an interesting modification : it built a rampart of pebbles on 
the exposed side of its nest so as to protect the structure by an 
artificial wall. 

Certain of the butterflies show interesting adaptations. The 
Parnassius or Apollo butterflies are characteristic of high altitudes. 
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In Tibet they haunt the passes up to 17,000 feet where the wind sweeps 
furiously across the range. ‘They are capable of only feeble flight, and 
are easily carried along by a gale. ‘They escape being swept away by 
their unwillingness to fly, except when the air is comparatively still. 
Moreover, when disturbed, they make but short flights ; also when they 
settle down they choose sheltered nooks, and their resting attitude is to 
spread their wings, pressing them down close against the ground so as 
to offer the least resistance to the air. Furthermore, their wings are 
stiff and rigid and not likely to be torn when being battered about. Also 
their bodies are clothed in fur, which must serve as a protection against 
both cold and wind. 

The Swallow-tails and Vanesside also haunt the plateau. They 
used to come about our base camp at 17,000 feet. But these butterflies 
are particularly powerful fliers, and by their strength alone can contend 
with the wind. Other kinds live at slightly lower altitudes. There is a 
Melitea on the plateau which has the habits of the Apollos. It escapes 
the wind in the same way by flattening itself tight against the ground. 
The Lyceenids like to keep in sheltered places. One kind gets into the 
tufts of vetches, another conceals itself in coarse grass. The high-altitude 
moths that resemble Azaréa adapt their habits to the fierce winds. They 
haunt the tracts of fallen rock, the bare hills and deposits of moraine. 
They fly about by day, alighting on the sand. When the wind is strong 
they enter clefts in the rocks or else shelter between the stones. Their 
flight is swift and of short duration. When they alight they behave like 
the Apollo butterflies, flattening themselves with outstretched wings 
against the rock, thus offering the smallest obstruction to the wind. 

The Diptera that haunt the cliffs at 16,000 feet like to keep close in 
amongst the stones and rocks. Moreover, they make only short quick 
flights. Their actions are more like the leaps of a grasshopper than the 
ordinary movements of a fly. There is one kind, a Zachinid, which 
haunts boulders at the edge of the rivers. It has a black hairy body, a 
spined abdomen, and grayish speckled wings. Now this fly seems almost 
incapable of flight, so reluctant is it to take to the air in a wind. Its 
habit is to seek for shelter beneath boulders, and, when these are upturned, 
it can be taken in the fingers, allowing itself to be captured rather than 
escaping by flight. There is another kind of the genus Gonia which 
likes thorny bushes. It comes out on sunny mornings when the air is 
calm. But its flights are short, only a few feet, as if it feared to trust 
itself to any distance in the air. Moreover, it strives to keep within the 
shelter of the scrub, flitting about from twig to twig or coming to rest 
onthe sand beneath. Thus it manages to evade the wind, partly by reason 
of its short flights and partly by keeping within the scrub. 

Some of the digger-wasps avoid the wind in the same way. They 
have learnt to keep close in amongst the boulders, also to make only 
quick short flights in order to avoid being swept away. Many of the 
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insects on the plateau are wingless. Numbers find continual shelter 
under stones. Grasshoppers ascend to 18,000 feet. But at this altitude 
they are minute and wingless and escape the wind by their inability to 
fly. The Pseudabris beetles provide an interesting example. These 
beetles are conspicuous and brilliantly coloured with alternate bands 
of black and red. They usually hang in clusters on the vetches, where 
they feed on the young shoots and flowers. Watch them when a strong 
wind suddenly springs up. They let go their hold and throw themselves 
to the ground. There they lie, all apparently dead. Each is on its side ; 
its head is bent at right angles to its body ; its antennz are turned down- 
wards ; its legs are collected into a cluster and thrust out like lifeless 
tags. They all lie in the attitude of death like a crowd of corpses strewn 
over the ground. When the wind lessens they quickly revive, they run 
over the soil, regain the vegetation, and climb back to their places on the 
vetch, 

Thus we observe that the animals of high altitudes contend with the 
wind in many different ways. Some grow denser coats, others seek 
sheltered places, and there is a great tendency to burrow in the soil. 
Certain butterflies and moths flatten themselves on the ground ; many 
insects make only quick short flights ; certain flies keep in amongst stones 
and bushes ; high-altitude grasshoppers and other kinds are wingless ; 
certain beetles throw themselves for safety to the ground, 

Let us pass to another phase in the struggle. How do the animals 
at high altitudes contend with the scarcity of food? The domestic 
animals show us how severe is the struggle. It is wonderful to see a 
herd of yaks grazing on the hillsides. To all appearances the mountain 
is absolutely barren, yet the animals manage to pick up some food. 
When snow is on the ground they dig through it to the vegetation. The 
Tibetans said that they scraped up roots. I have seen them eating the 
fresh dung of a pony which had been well fed on grass and grain. In 
April, when the grass is just commencing to appear, the sheep struggle 
hard to obtain food. With their fore feet they dig into the soil and shuffle 
aside the superficial sand in order to get at the buried blades. When 
food is scarce, the ponies do likewise. I have seen them cutting up the 
ground with their hoofs in order to expose the hiden roots. Also they 
wade into icy lakes, where they feed on the water-weed that grows up from 
beneath. The mules and donkeys will sometimes eat quantities of yak- 
dung, which does not seem to do them any special harm. The pikas 
show an excellent example of husbandry. They store up quantities of 
seeds in their burrows to serve as a winter supply of food. 

The bills of certain birds seem specially suited for penetrating 
frozen soil. This is of importance for the insectivorous species, since 
in winter, when the ground is hard, all insects are hibernating under- 
neath stones or in the superficial layer of the earth. Compare the 
bill of the chough, an inhabitant of high altitudes, with that of its allies, 











ANIMAL LIFE AT HIGH ALTITUDES 191 


the rook and crow. The chough’s bill is proportionately longer and 
sharper and better fitted to penetrate the frozen soil. It is also 
used as a kind of lever with which the bird upturns the lumps of 
dung in order to reach the good things underneath. The ground 
chough is a delightful Tibetan bird of a sandy colour that harmonizes 
with the soil. It is about the size of a lark, but is supplied with a 
long and powerful bill, slightly curved like that of a chough. Now 
this bill fulfils an important purpose. The bird is an insect-feeder, and 
must find great difficulty in securing food during the cold months of the 
year. All insects are then in a state of hibernation. But the ground 
chough can dig them from their places of retirement. We may often 
see the bird boring in the soil, driving its stout bill into the hard plateau 
until it finds the insects hidden underneath. Unless it had this special 
instrument of excavation it could scarcely exist through the winter 
months. 

The larks supply another example. In India there are two kinds of 
Calandra larks: one the Eastern Calandra lark, which lives on the 
plains ; the other the long-billed Calandra lark, which occupies the 
plateau of Tibet. They are powerful birds of heavy build, and utter a 
loud call-note when in flight. Compare the bills of these two species. 
That of the plain bird is comparatively small, about ? inch in length. 
That of the Tibetan bird is distinctly longer, its length being 1} inches. 
The longer bill of the Tibetan bird is explained by its environment. It 
ploughs into the ground after the manner of the ground chough, hammer- 
ing the surface with its powerful bill and securing its food by boring into 
the soil. And since the soil is often frozen and difficult to penetrate, 
this species of the plateau must have a sharper bill than the closely allied 
species of the plains. 

That remarkable bird, the ibis-bill, provides an excellent example 
of how the bill of a bird is adapted to its method of securing food. It 
is a high-altitude wader with a long hard and slender bill curved some- 
thing like that of a curlew. This bird is met with in the mountain 
torrents that pour from Tibet into the Himalayan range. It specially 
likes those places where the stream is broad and meanders through a 
bed of stones. ‘There it runs about upon the layer of boulders, sometimes 
wading into the torrent up to its breast, thrusting its long bill under the 
stones in the hope of finding insects beneath. Sometimes it curves its 
bill around the front of the stone, sometimes inserts it from one side: 
The bill is an excellent instrument for this purpose. Were it straight, 
it would not suit the roundness of the pebbles. The curve is a necessary 
feature of the implement and is excellently adapted to the habits of the 
bird, for it is curved in such a way that it fits neatly around the boulders 
when the bird is probing for food. 

The peculiar environment of the Tibetan plateau has caused some of 
the high-altitude birds to change their customary habits of life. Some 
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kinds, owing to the absence of trees, have become almost exclusively 
village birds. Thus the tree-sparrow is to be found near every habita- 
tion. The accentors, which usually haunt bushes, in Tibet live amongst 
houses and in streets ; also the rose-finches, which naturally like jungle, 
are frequently seen on the village walls. The magpies are like house- 
crows in the way they keep to the villages, and, like choughs, they frequent 
precipitous cliffs. Many of the wildest birds have lost their sense of 
fear. The ruddy sheldrake and the bar-headed goose, which in India 
are amongst the most timid of birds, in Tibet swim about the ponds near 
the villages as fearlessly as in a city park. The hill pigeons fed as boldly 
at our Everest base camp as if they were the tame birds in a London 
street. We observe the same tameness in the case of some of the mam- 
mals. Wild sheep, for example, are naturally very timid, yet at the 
base camp they came within 20 yards of our tents, and they are said to 
visit the caves in the mountains, where they take food from the hermits’ 
hands. Thus we see how pliable is animal instinct. This unusual 
tameness must be due to the absence of persecution, and shows that the 
sense of fear is not altogether innate, but is developed as a result of 
persecution by man. 

Certain birds of the plateau have formed communities with other 
animals, this being a help to them in securing food. The most interesting 
of these is the mouse-hare community. The mouse-hares are most 
engaging little animals about the size of alarge rat. They live in burrows 
on the open plateau, where they are usually seen feeding at the entrance 
or running from hole to hole. A number of birds associate with these 
mouse-hares. Amongst them were three kinds of mountain finches, 
and Elwes’ horned lark. All these little birds were remarkably tame ; 
there was a perfect confidence between them and the mouse-hares, 
the whole making a charming society of protectively coloured mam- 
mals and birds. What is the object of this friendly association ? 
It is one of the ways in which the birds of the plateau contend 
with the scarcity of food. For these birds are seed-eating species, 
and find special attraction near the mouse-hare’s holes. The mouse- 
hares possess an instinctive forethought. They store up a winter supply 
of seeds, which they carry into their dens. But where storage takes place 
there must certainly be some refuse. Little seeds will lie about in the 
vicinity of the burrows, and it is these waste fragments that attract the 
birds. Very possibly the birds also pillage the mouse-hares, for we often 
observed them entering the holes. 

At greater heights, on the almost barren mountains, a less conspicuous 
society may occasionally be seen. This is an association of choughs and 
wild sheep. The chough sits on the wild sheep’s back, where it searches 
for insects in the animal’s hair. The sheep seems pleased with the bird’s 
attention, and remains still while being explored. It is an interesting 
association at the highest altitudes. I have seen it on the crumbling 
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snow-clad slopes as high as 17,000 feet. ‘Thus the stress of food at these 
elevations drives certain birds to associate with mouse-hares, others to 
keep company with wild sheep. The wild sheep at high altitudes are 
continually displacing small rocks and stones. At different times my 
notice was first attracted to the animals by the clatter of stones falling 
down the slope. It is thus likely that these animals play no small part 
in the denudation of high altitude cliffs. 

I pass to another point. How do the animals escape the cold of 
winter ? A number, of course, migrate to lower altitudes ; but of those 
which remain, most go into hibernation and sleep the winter through. 
When we reached the plateau early in April, we found it almost destitute 
of animal life. Everything was hibernating underneath stones or in 
clefts of the rock or in the surface earth. The ants were hidden in sub- 
terranean galleries. Under stones were weevils quite motionless, also 
Carabid beetles so torpid that they were scarcely able to move. We 
found centipedes rolled into motionless coils, spiders lying dormant in 
the interior of snail-shells, earwigs in a sluggish state with their antennz 
thrust back along their sides. Under some stones were numbers of dead 
insects, as though many had sought concealment in the autumn and died 
during the winter cold. 

Hibernation must be a valuable protection to the animals. At the 
base camp I made an artificial burrow like that in which the pikas are 
accustomed to hibernate. At a foot beneath the surface its temperature 
was almost uniform. From 8 a.m. to 9 p.m. it remained at 33° F., while 
during the same period the temperature of the air varied through 19° F. 
Thus by burrowing the animals gain great advantage. They escape 
extremes of temperature and find uniform conditions. In winter they 
gain it even still more when they hibernate in the soil under thick snow. 
The conditions under a stone are also favourable for hibernation, though 
not to the same extent as a burrow in the soil. At an altitude of 17,000 
feet the temperature beneath a stone varied through only 12° F. during 
the twenty-four hours. In the same period the temperature of the air 
varied through 44° F. Thus the beetles, the spiders, and many other 
creatures gain more equable conditions by hibernating under stones. 

The hot springs of Tibet supply a place of refuge in which animals 
can escape the cold. In one place we found these springs bubbling 
through the soil and flowing away in warm streams. The temperature 
of the water was 60° F. A varied life inhabited these springs, chiefly 
crustacea and different kinds of shells. The only snake from the Tibetan 
plateau that I know inhabits the hot springs. In my original report on 
the fauna of the plateau mention was made of small leeches found at a 
height of 16,000 feet. It was found, however, on more careful examina- 
tion, that these little animals were in reality planarians. 

In the struggle for existence at these great altitudes many animals are 
driven to extreme heights. It indicates how relentless is the force of 
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Nature to spread into every habitable corner of the Earth. The wild 
sheep and mountain hares struggle up the ranges even to the barren slopes 
at 17,000 feet. There is a little redstart which places its nest at the 
same inhospitable height. We found grasshoppers at 18,000 feet, near 
the furthest limit of vegetable growth. We frequently saw the mag- 
nificent lammergeyer soaring round the mountain at 20,000 feet. We 
found bees, moths, and butterflies at 21,000 feet, spiders at 22,000 feet, 
choughs at the immense height of 27,000 feet. We found traces of a 
permanent animal existence far above the Himalayan snow-line and 
4000 feet above the last vegetable growth. These were small spiders, 
and are the highest existing animals on the Earth. They live in islands 
of broken rock surrounded by snow and ice. There is no sign of 
vegetation or living creature near them, and for food they eat one 
another. 

Nothing illustrates better this high-altitude struggle than the manner 
in which animals secure a livelihood on tracts of snow and ice. We 
found an interesting fauna on the Rongbuk glacier at an altitude of 
17,000 feet. The surface of this glacier was deeply fissured and to a 
large extent covered with broken rock. It seemed at first sight utterly 
barren, yet some grass grew amongst the rocky fragments, and patches 
of lichen appeared on the stones. Certain animals found existence in 
this desolation. I have seen a herd of wild sheep sitting on the glacier 
surrounded by pinnacles of ice and stones. Certain birds used to frequent 
the icy tract. The snowcock came down to it from the sides of the gorges, 
perhaps to find a little food on the surface moraine. I saw Guldenstadt’s 
redstart high up on the glacier where nothing existed but dédr7s and ice. 
A little stint, while migrating through the gorge, halted for a rest near 
a glacier pool. A tortoiseshell butterfly was sometimes seen on the 
glacier at 17,000 feet. A number of protectively coloured moths used to 
live on its surface moraine. Beetles and small spiders found a shelter 
on it. It was the home of some minute flies. Even in the deep blue 
pools on the surface of the ice some creatures managed to secure a place. 
These pools were so cold that, after sweeping them with a net, the gauze 
remained frozen into a rigid bag. Yet in these pools were the larve 
of both stone flies and mayflies, and other equally delicate kinds skated 
on the surface of the water. 

We may sum up with the impression that the struggle is fierce in the 
high altitudes of the Mount Everest region. We have seen that numbers 
escape death through protective coloration ; that many kinds have devices 
for escaping the strong winds; that at certain seasons the struggle for 
food is intense ; that some birds are specially equipped to dig into the 
soil ; that other birds are forced to change their habits of life, and some 
to form communities with mammals ; that burrowing and hibernation are 
the great resorts by which animals escape the extreme cold ; and finally 
that the ceaseless and relentless competition has driven animals to 
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extreme altitudes, where they live above the snow-line and on the surface 
of the glaciers in one of the most inhospitable regions of the Earth. 


Before the paper the PRESIDENT said: Our lecturer this evening requires 
little introduction to an audience of this Society, for he is well known to you 
as the Medical Officer and Naturalist of the last Mount Everest Expedition, 
and uppermost in our minds, no doubt, will be that outstanding exploit of his 
when he conducted Colonel Norton, after he had become incapacitated by 
snow-blindness, safely down from the North Col of that formidable mountain. 
Many of you will also recall with interest the technical paper which Major 
Hingston gave to us at one of our afternoon meetings upon the effect of high 
altitudes on the human organism. He had already studied that subject when 
he attended as Medical Officer, I think, the survey expedition which carried out 
a programme of triangulation upon the high peaks of the Pamirs in 1913. It 
was no doubt their appreciation of what he had done in this direction that 
induced the authorities to release him from his command of the Royal Air 
Force hospital in Mesopotamia in order that he might join the Mount 
Everest Expedition. But besides these qualities for the post he has always 
been also a keen naturalist, and it is of the geography and its accompanying 
fauna of the high plateau of Tibet that he is going to speak to-night. The 
distribution of animal life in these high and inhospitable regions and the 
methods which that life adopts for its protection is well calculated to provide 
a fascinating story in competent hands, and it is with complete confidence in 
the power of Major Hingston to do justice to the subject that I now call upon 
him to give us his paper. 


Major Hingston then read the paper printed above, and a discussion 
Sollowed. 


Dr. A. W. HILL, F.R.S. (Director of Royal Botanic Gardens, Kew) : 
Major Hingston has told us a very interesting story of how the animals and 
birds have mastered the problem of protection at inhospitable heights. We 
at Kew now possess, through the kindness of the Joint Committee, all the 
plants that have been collected on the expeditions to Mount Everest. With 
the plants, of course, the problem of how to protect themselves in the adverse 
conditions under which they grow is as important as that with which the 
animals are faced. 

I happen to have travelled in the Andes among the mountains around 
Lake Titicaca and collected plants growing at between 13,000 and 17,500 feet, 
and there, I fancy, from what we have heard to-night, the conditions must be 
very similar to, though rather less severe than, those in Tibet. In the Andes 
the plants are, of course, entirely different from those of the Himalaya, 
yet the méthods of protection assumed are very closely similar. In the case 
of all high alpine plants the great thing to be aimed at is reduction of the 
transpiring surface; the leaf area is reduced to the smallest possible 
dimensions; the plants are very slightly raised above the surface of the soil, 
often not more than 1 inch, and they generally have a dense woolly 
protective covering. One of their chief characteristics is that they possess a 
long tap-root which goes deep down into the soil and thus enables them to 
get the necessary moisture from the ground below the level affected by frost. 
As Major Hingston has pointed out, the difference between day and night 
temperatures is very great, and the upper layers of the soil are often frozen. 
The leaves are closely imbricated and protected by the fibrous remains of 
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older leaves. Plants belonging to totally different families and genera show 
very similar adaptations; some of the Crucifers, such as the Drabas, the 
Androsaces belonging to the Primulacez, the Saxifrages, and the Gentians, 
to mention a few, are so alike in their vegetative characters that without 
flowers it is impossible to tell to which natural family or genus they may 
belong. I have no doubt that Major Hingston, in making his remarkably 
fine collection of plants, which contains some five hundred specimens, had 
considerable difficulty in discovering those minute plants, and, especially at 
the higher altitudes, in distinguishing them among the stones and gravel in 
which they were growing. 

Major Hingston has referred to life at the highest altitudes he reached, 
but I do not think he collected plants from quite some of the highest points 
to which he climbed. The highest-growing plant that we know from Mount 
Everest is Arenaria muscosa, collected by Mr. Wollaston at 20,400 feet on the 
first expedition, and that we believed until quite recently was the highest 
recorded plant. But I find that the Swiss naturalist, Dr. Jacot Guillarmod, 
collected Delphinium glaciale at 20,600 feet when he was on Kangchenjunga 
in 1905. 

In addition to the interesting Alpine herbaceous plants collected by Major 
Hingston, which included Gentiana amena, also found by Mr. Wollaston, 
Androsace sessiliflora, and the beautiful new Primula, which the late Sir 
Isaac Bayley Balfour named after Mr. Wollaston, Primula Wollastonit, all 
from about 17,000 feet, there were also several dwarf shrubs. Three of these 
are dwarf Loniceras (Honeysuckles) one being probably an undescribed 
species, and there are also two Rhododendrons, X. setosum and R. anthopogon. 
The Rhododendrons are interesting because they afford a striking morpho- 
logical contrast. We are apt to make definite statements in regard to plants 
and to say that those from high altitudes are characterized by being covered 
with woolly hairs, and this is commonly the case, but of the two rhododendrons 
I have mentioned, one is densely woolly while the other has no protective 
hairs at all, though no doubt it has a well-developed cuticle. These two 
plants form an interesting parallel to the unprotected human beings and the 
hairy animals who inhabit this region. 

The genus Pedicularis is richly represented by some ten species in Major 
Hingston’s collection, and it is interesting to find so large a number of these 
semi-parasitic plants at these high altitudes. 

Another feature of interest in the collection, especially in association with 
human habitation, is the occurrence of several common weeds at these high 
altitudes. Brassica campestris was found at altitudes from 12,000 to 14,500 
feet. The common Shepherd’s Purse (Capsed/a), a common weed in our 
gardens, was found up to 14,500; whilst a weed of American origin, 
Galinsoga parviflora, occurred at 10,000 feet, and the ubiquitous Dandelion 
was found at 14,500 feet. Glaux maritima was also collected at 14,500 feet, 
and this, as botanists know, is a plant confined to the seashore in this country ; 
Polygonum viviparum, a plant which at high altitudes has the flowers 
replaced by bulbils, was also found on the slopes of Mount Everest at 
14,500 feet. 

The highest plant brought back by Major Hingston is the common alpine 
Edelweiss from about 17,500 feet. 

All these plants form a very interesting addition to our knowledge of 
plants from high altitudes. Taking into consideration the difficulties that 
must have been met with—and the same can be said of the earlier collections 
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—the condition in which they were preserved and sent home has been 
remarkably good, and it has been possible to name them without any very 
great difficulty. A few of the plants probably represent undescribed species, 
but at the moment we have not had time to work through them critically. 
They will however be carefully determined and a full list published in due 
course. 

Mr. A. F. R. WOLLASTON: I have listened to Major Hingston’s lecture 
with intense interest. He makes me very much ashamed of the scanty observa- 
tions and collection we brought back in 1921. Listening to his account of 
the ways in which animals protect themselves and are protected against the 
rigorous climate, one is struck by a very important omission. The dogs, the 
yaks, the sheep, the pikas, the very little pigs themselves have their fur coats, 
but nothing is said of man! The Tibetan is a singularly hairless creature. 
His only protection from the weather is the dirt that he accumulates. He has 
not contrived any kind of protection. It is a serious reflection this, that we 
are really such very recent upstarts in the order of things! 

Talking of that same cold weather, I think the bird population in the 
plateau is very small in winter. When we were at Kharta in October we 
found at the altitude of 12,000 feet, which is well below the high regions, tens 
of thousands of desert forms crowding down the valley, and I have no doubt 
that in a week or two they would have gone still further down, so that I think 
the bird population in the plateau is very smal! in the winter except about the 
villages. Many of the mammals hibernate, so they have no trouble. 

One of the most interesting observations that Major Hingston mentioned 
is that of the choughs following the mountain-climbers up to 27,000 feet, which 
is exactly what they do in the Alps; they follow climbers up to the tops of 
peaks, hoping for some crumbs from luncheon. I only wish Major Hingston 
had seen the lammergeyer flying over the top of Mount Everest. I have no 
doubt they do. We saw them fly certainly 26,000 feet, and surely they can 
go higher. 

There is one small point in which my experience differs from that of Major 
Hingston. He thinks that fear is not innate in wild creatures. I think fear 
of man is innate. For instance, I have been in high regions in the middle of 
Africa in Ruwenzori and in very high regions in the snow mountains in Dutch 
New Guinea where certainly no man, white or black, had ever been seen 
before, and it was noticeable how very shy and how very difficult to approach 
were the small birds in both those regions. I think when a small bird first 
sees a man it is necessarily frightened. The birds and mammals in Tibet 
have learned by association with the Buddhists that they are not going to be 
molested and so they lose fear. But I believe fear is innate. I may be wrong. 

A year or two ago I| had the privilege of reading a paper to this Society 
on the nafural history observations which were made in 1921 on the first 
Mount Everest Expedition. As I left the meeting I walked down the street 
in front of two Fellows of the Society. One said to the other, “That is not 
the sort of thing I expect at the Geographical.” The other said, “I think I 
shall write to the Secretary.” I do not know whether he did write to the 
Secretary nor what the Secretary replied to him. But with all deference I 
venture to differ very strongly from those two Fellows. I think that if a 
traveller is only a geographer and not in some part a naturalist he misses, I 
should like to say, almost half the pleasure of travel. I have no further 
observations to make, except to congratulate Major Hingston on the most 
interesting discourse to which we have listened. 
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The PRESIDENT: I offer, on your behalf, our sincere thanks to the lecturer 
for the pleasure which he has given us this evening. It is only too painfully 
obvious, I suppose, to every one that the struggle for existence at these high 
altitudes is extremely severe, and it was extraordinarily interesting to learn of 
the various devices which these different forms of animal life evolve in order 
to meet the severity of the conditions under which they live. One thing that 
certainly struck me was the patent futility of all such devices. The small 
birds, apparently, evolve protective colouring to protect them from the larger 
birds which habitually prey upon small birds, yet the larger birds appear to 
be as successful as they generally are in living upon the smaller birds, for the 
lecturer told us of lammergeyers, ravens, and other large birds of prey flaunting 
themselves in their arrogance in non-protective colours across the range of his 
vision. Again,the smaller birds appear to develop specially constructed beaks 
which enable them, in their turn, to defeat the efforts of the insects to get 
away from them. It really seemed to me that the futility of life is even greater 
at these high altitudes than it is at more normal levels. And surely the height 
of futility was reached in the case of the spider which, according to the lecturer, 
lives at so great an altitude that there is nothing for him to live on except his 
father. Can you conceive a greater degree of futility than being born and 
struggling to exist in order that, in due course, you may become food for your 
son? And for your son to be born and to struggle to exist in order that, in 
due course, he may become food for your grandson? It seems to me that 
in that case we really have reached the height of futility. Finally, Major 
Hingston has given us much food for thought, and one of the outstanding 
features of his lecture, I think, though probably it was an entirely unconscious 
one, was the extraordinary industry, determination, and perseverance which 
the lecturer himself showed in making these interesting and minute observa- 
tions under conditions which must have been extremely trying and in many 
cases involved no small degree of hardship. We are grateful to men of his 
type in general who are prepared in the interests of science to undergo these 
discomforts and hardships, and we are grateful to him in particular for the 
extraordinarily interesting story which he has told to us to-night. 





THE ROSS BARRIER AND THE MECHANISM OF 
ICE MOVEMENT 


Cc. S. Wright 
Read at the Afternoon Meeting of the Society, 19 Fanuary 1925. 


HIS paper on the Ross Barrier and the mechanism of ice movement 

is based on the Glaciological Report of Capt. Scott’s last Antarctic 

Expedition, but extends to a slight extent certain views of the mechanism 

of ice movement dealt with in that Report, which was a joint work with 
Major R. E. Priestley. 

The Ross Barrier is the name given to the huge mass of ice which 
fills the southern end of the Ross Sea. It was discovered by Ross in 
1841, and the northern boundary was surveyed by him from the Erebus 
and Zerror. The Ross Barrier is thus bounded on the north by the 
Ross Sea, on the west by Ross Island and the steep coast of South 
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Victoria Land, and on the south by an extension of the same range of 
mountains bordering South Victoria Land. On the east the boundary 
is somewhat uncertain. King Edward VII. Land limits its extent to the 
north-east, and Amundsen has reported in favour of the existence of a 
range of mountains south of King Edward VII. Land, which, if it exists, 
would limit the extent of the Barrier to the south-east. 

At the time of its discovery the Ross Barrier was most suitably 
named, since it barred the further progress of Ross towards the south. 
This Barrier has, however, formed the highway of later explorers, at 
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Sketch-map of the Ross Barrier. 


least in the first stage of their journeys towards or to the South Pole, and 
the term “ Barrier” has thus now become somewhat misleading. 

No single geographical feature of the Antarctic has, I think, excited 
so much general attention as the Ross Barrier. Its great width of about 
400 miles from Cape Crozier on the west—famous for its Emperor 
Penguin rookery and as the objective of the terrible winter journey of 
Capt. Scott’s Zerra Nova Expedition led by Dr. E. A. Wilson—to 
Framheim on the east, winter quarters of Amundsen in the same year ; 
its great length of about 400 miles from the Beardmore Glacier—the 
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greatest valley glacier in the world—to the floating seaward face; its 
great thickness, up to 800 feet on the floating seaward edge; these all 
combine to excite general curiosity regarding its origin. Special interest 
in the British Isles is excited by the possibility that a somewhat similar ice- 
sheet may have extended in the past from Scandinavia to these islands, 
A tragic interest is lent by the fact that it forms the last resting-place of 
Capt. Scott and his heroic companions after their successful attack on 
the South Pole. 

The seaward edge of the Ross Barrier was demarcated by Ross in 
1841; similar surveys were made by Capt. Scott in 1902 and rgrt, and 
these positions, together with a few of the measured heights above sea- 
level of its seaward edge, are shown in the map. The few soundings 
which have been made, taken in conjunction with the observed fact that 
“ Barrier” icebergs float with about one-fifth of their total thickness above 
water, are a clear proof that the Barrier is afloat at the seaward edge. If 
further proof were needed, it is given by the fact that the seaward edge 
moved up and down with the tide without relative vertical movement 
between its face and the JVimrod moored alongside. In addition, the 
temperature measured in a crevasse on a line from White Island to 
Cape Crozier was found by Royds to increase notably down to a depth 
of 40 metres, at which depth the crevasse pinched out. This isa result 
which can only be explained by the presence of water beneath the ice at 
this place. 

The movement of the Barrier at Framheim was inappreciable ; but a 
measurement which has been made elsewhere, and which resulted from 
the fortunate re-discovery of one of Scott’s Discovery depdts by members 
of Shackleton’s Vimrod Expedition, gives a good average value for the 
movement at this point in an interval of 64 years. Roughly, the annual 
movement off Minna Bluff was found to be about 500 yards in a north- 
north-easterly direction. The rate of movement is large in comparison 
with measured rates of movement of Antarctic glaciers which do not 
project into the sea, and may possibly be taken as confirmation of the 
fact that the Ross Barrier is generally afloat. 

Further confirmation is given by the aneroid readings of the sledging 
parties of the Zerra Nova Expedition and from similar readings by 
Amundsen’s party in the same year. The derived heights of the upper 
surface of the Barrier are given in the Meteorological Report of the 
former expedition (Fig. 1) and in Mohn’s report (Meteorology) for the 
Amundsen Expedition. It will be seen that there is no great general 
increase in height once the Barrier proper is reached. As head winds 
on the southerly journeys on the Barrier were the rule, it seems likely 
that the pressure gradient on this course is small, and that the derived 
heights are fairly correct, though possibly a little too small for the 
reason that any pressure gradient which exists must be of such a sign 
that the pressure increases towards the south. We see then that, 
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on the course from Ross Island to the Beardmore Glacier, the height 
increases somewhat up to lat. 79°S., the height south of 80° remaining 
sengibly level or increasing slightly towards the south. ‘Thus, beyond 
80° S., the Barrier surface is about 170 feet above sea-level. 

The corresponding mean figure for Amundsen’s route is 60 metres. 
Considerable variations were, however, observed on this journey, a height 
of 258 metres being found only 40 miles south of Framheim. The 
Barrier was also generally less in height south of 81° S. than north of 
this latitude, on the course followed by Amundsen. ‘The minimum height 
was 35 metres above sea-level at 82°S. It is considered that the great 
height observed close to Framheim is due to the fact that the Barrier is 
here aground, and this circumstance would also explain the fact that the 
movement of the Barrier at Framheim was inappreciable. The general 
slight slope of the Barrier must, however, be interpreted as evidence for 
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Fig.1- Height of Barrier along route followed by 
Scotts Southern Parties. 


the contention that the Barrier is generally afloat, even quite close to the 
southern edge. 

The argument is as follows: The Barrier movement is compounded 
of the result due to thrust from glaciers on the land, plus that portion 
of the movement proper to the flattening and outward extension of a 
thick mass of ice under its own weight. Evidence is given later for the 
view that these two causes are roughly of equal importance in their effect 
on the increase of the mass of the Barrier. If the movement were due 
to the latter action alone, land masses contributing nothing to the move- 
ment, the general level character of the upper surface as found could 
only be due to the fact that the Barrier rested on a warm frictionless 
plane—the sea. If it rested on land, the bottom friction would be high 
and the temperature low ; the movement would necessarily be slight and 
appropriate to a not-very-thick land glacier of very small slope, resulting 
in a rapid increase in thickness near the land. The addition of con- 
siderable masses of land ice to the back of a floating mass of ice 


might not affect the thickness appreciably, but would certainly result 
Pp 
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in a rapid increase in local thickness of the Barrier if this were in fact 
aground to a considerable extent near the point of entry of the land 
ice. On the other hand, any local thickening of a floating mass must 
involve a local depression of the under surface, and, granted an efficient 
water circulation beneath the Barrier, result in increased local melting 
so as to correct an inequality of this nature. The fact that the upper 
surface of the Barrier is almost level, except in a few places, seems to 
point strongly towards the existence of an efficient water circulation 
beneath it. 

It has already been stated that the point 40 miles south of Framheim 
is probably aground. In all probability, the seaward face in lat. 78° 30’S., 
long. 171° W., also lies in the lee of a grounded portion of the Barrier. 
The facts that the outline has remained practically unchanged for nine 
years and that the Barrier is unusually low at this point, both seem 
to require an explanation of this nature. The suggestion has been made 
that the lowness of the Barrier at these two points is an indication that 
the three parts of greater height into which they divide the floating edge 
represent three ice streams corresponding to three chief regions dis- 
charging land ice into the back of the Ross Sea. I do not think this 
deduction is justified. 

In discussing the rate of movement of the Barrier, mention has been 
made of the fact that Scott’s Discovery depot off Minna Bluff was found 
by members of the imrod Expedition after an interval of 64 years. 
This Vimrod party contained no scientists, but the good sense of at least 
one member of the party was responsible for our most accurate value of 
the mean permanent increment of snow to the upper surface of the 
Barrier. The measurements showed that 8 feet 2 inches of snow of 
density 0'5 had accumulated in the interval of 64 years. This represents 
an average annual increment of 74 inches of water at the point in 
question. 

We do not, however, know either the snowfall in that period or the loss 
from the surface by ablation and drift. This loss is probably considerable, 
but the total annual snowfall is probably less than that corresponding to 
20 inches of water. It must be pointed out that the figure for the rate 
of accumulation is probably high, since drift in the vicinity of the depot 
must have played a large part in the earlier years of the interval. 
When we consider that snowfall on the great Antarctic Plateau is less 
than that at sea-level, there is ample justification for classing the con- 
tinent as a desert. The annual precipitation noted as a permanent 
increase is a mean figure for 64 years, and in view of the violent con- 
trasts in the climate of the Antarctic in successive years, too much 
reliance cannot bé placed on this figure as a mean likely to apply to 
a number of years. 

The fact that the retreat of the Barrier face between 1841 and 1902 
was followed by, if anything, a slight advance between 1902 and 1911, 
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emphasizes the need for caution in applying too generally an observation 
relating to only a limited number of years. Differences in permanent 
snowfall from place to place have probably greater range, even on 
a feature such as the Ross Barrier, so that the process of applying the 
figures derived from observation at one spot to the whole area of the 
Barrier is one of great uncertainty. 

It is interesting to contrast the conditions, as regards snowfali and 
ablation, which obtain in the Antarctic with similar conditions in a 
climate where the chief precipitation is in the form of rain. In the 
latter case, some of the rainfall evaporates before it finds its way into 
the rivers which lead it comparatively quickly into the sea; in the former 
case, where deposition is always in the form of snow, the time occupied 
in reaching the sea is enormously greater in comparison. In the result, for 
equal accumulations on equal areas (rain or snowfall less evaporation, 
less drift-snow blown into the sea by blizzard winds) the quantity of 
water relative to that of ice which is in motion towards the sea is 
almost vanishingly small, owing to the slow rate of movement of the 
latter. It is this circumstance which permits a large continent to be 
swamped in ice with a precipitation appropriate to a desert. In view 
of the slow movement of even the swiftest Antarctic glaciers, it is 
surprising that such glaciers should be able to push forward into the 
sea as floating ice tongues and to maintain their position even at the 
present day. In this respect Antarctic glaciers are almost unique; 
even the more swiftly moving Greenland glaciers do not seem to be 
able to maintain floating ice tongues of this nature. No doubt the 
high summer temperatures in the North Polar region (the result of a 
considerable exposure of land and sea) are responsible to a large extent. 

However this may be, the fact remains that every vigorous Antarctic 
glacier, and many which do not fall in this category, is perfectly able to 
maintain a floating extension on the sea. As examples may be cited 
Glacier Tongue, the Mackay Ice Tongue, the Drygalski Ice Tongue, 
and, greatest of all, the Shackleton Ice Tongue, which probably floats 
on the sea for a distance of about 160 miles. In part these ice tongues 
must be nourished by the snow falling on their floating portions, but it is 
nevertheless those glaciers which seem to have the most vigorous move- 
ment which extend furthest into the sea. For instance, the Mackay Ice 
Tongue moves at the rate of 2°8 feet per day in the middle of summer, 
and has a floating extension about 7 miles long. The maintenance of 
long thin tongues of this nature—for example, Glacier Tongue—is a 
tribute to the low “ potential” * temperature of the sea, since loss of ice 
can only take place effectively by melting in the sea water and by the 
calving of icebergs from them, which then float northwards to melt more 
swiftly in warmer seas. The process of calving in the form of small ice- 


* The term ‘“‘ potential’ temperature is intended to include the joint effects of sea 
temperature and salinity of the sea in their power of attacking ice. 
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bergs results from the fact that melting proceeds significantly only below 
sea-level, the berg breaking off when the weight of the overhanging 
portion is able to overcome the coherence of the ice at some point 
behind the terminal face (Fig. 2). 

In view of the size of existing ice tongues, it would be by no means 
unreasonable to regard the present Ross Barrier as due to the direct 
coalescence of numerous ice tongues which formed prolongations of the 
glaciers at the back of the Ross Sea at a time when these were much more 
vigorous. There is, however, another cause which may be adequate to 
account for the initiation of an ice mass, even of the size of the Ross 
Barrier—the formation of ice from sea water and the precipitation thereon 
of snow at a rate exceeding that at which it melts from beneath. The 
possibility of this method of formation depends, it will be noted, on two 
factors : adequate accumulation above, and inadequate melting below, sea- 
level, It must be admitted that the rate of accumulation on the surface 
of sea ice is at present small in the region under consideration, but it is a 











Fig.2 - Formation of ar Iceberg. 


fact that the Discovery, after being frozen in at Hut Point, was unable to 
extricate herself during the following year. A succession of years of heavy 
snowfall might result in the formation of an ice sheet of considerable 
thickness, provided the amount of melting on the under surface was not 
excessive. Our own observations indicate that 8 feet of sea ice is a 
reasonable growth for the winter months, and that the rate of increase 
in thickness in the latter part of the winter does not fall off seriously as 
the thickness increases. This point is of great importance, since, if 
conduction of heat from below were the sole cause of the growth, this 
would rapidly diminish as the thickness increased. Another cause is 
therefore operating in addition to that of thermal conduction through 
the ice and its superincumbent layer of snow. It was in fact found that 
rope lines projecting below the sea ice rapidly grew in thickness by the 
addition of plate-like ice crystals, even towards the end of the winter, the 
quantity of such crystals being greatest near the surface, but in favour- 
able circumstances still appreciable at a depth of ro metres. With the 
approach of spring, the sea temperature rose rapidly and the deposit of 
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crystals suddenly ceased. Examination of the under surface of the ice 
showed clearly that the mechanism of growth on this surface during the 
period when deposition took place on the manilla ropes was of the same 
nature,* that is, by deposition of these crystals on the lower surface of the 
sea ice. The sea was during this period potentially or actually super- 
cooled. The observation is interesting as indicating that conduction 
through the ice is not wholly responsible for growth, and therefore that 
great thicknesses of sea ice could be formed provided the “ potential” 
temperature of the sea was so low in winter and in summer that the total 
amount melted by the sea should not exceed that deposited on the 
surface. I do not think such conditions obtain generally at the present 
stage of the Antarctic cycle, but we have no reason to doubt the possibility 
(even probability) of their occurrence at the time of the maximum of the 
Antarctic Glacial Cycle. 

Effective growth in thickness from year to year, however, would only 
take place in sheltered positions, and the spaces of open sea between 
isolated converging ice tongues would probably be favoured in this 
respect. 

We have no evidence that the Ross Barrier originated in this way 
from the convergence of floating ice tongues in the back of the Ross 
Sea, cemented together by sheets of ice formed im sifu in the areas 
between them. This method of formation does, however, seem to be a 
reasonable one. At the time of maximum extension of the valley 
glaciers, it is of course possible that precipitation at sea-level was not 
greater (as it is at present) than precipitation in the gathering grounds 
(the Plateau) of these large formations, but it is more than probable that 
it was greater at sea-level than it is now. Even at present there are 
sheltered positions in which sea ice can form and maintain itself for more 
than one year. 

It is interesting to consider the natural history of a flat floating 
ice mass which is maintained throughout the years. We know from 
temperature measurements in sea ice during the winter that the bulk of 
the ice is practically at the melting temperature (particularly if snow- 
covered), and that the lower part is almost porous to sea water. We 
know that ice near the melting temperature is plastic and gives to a force 
applied for a’ sufficient length of time. A horizontal sheet of ice of this 
nature should therefore give in response to the weight due to its mass, 
flattening itself and spreading outward in any direction in which it is free 
tomove. It may, in fact, be regarded as a mass of ice whose lower portion 

* I have little doubt that the deposit was very similar to that which occurs on 
objects exposed in the air when the latter takes place from supercooled water-drops 
(or spherical ice-drops). Probably in the former, as in the latter case, the deposit 
is only on the side facing the direction from which the air (or water) moves. This 
method of ice formation, either on the sea bottom or on the under surface of thick sea 


ice, has been postulated by Debenham to explain the occurrence of sponges on the 
upper surface of floating ice. 
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is at the freezing-point and which rests on a frictionless horizontal plane. 
As the sheet gets thicker its weight increases, so that the rate of flattening 
and the rate of outward advance increase. It is not difficult to visualize a 
thickness so great, with a rate of outward movement so great, that a very 
great snowfall on the surface is required to maintain its thickness un- 
impaired. We have insufficient information from which to estimate that 
thickness for which the snowfall required to maintain it would become 
unreasonably large, judged by Antarctic standards, but it seems doubtful 
if the Ross Barrier has ever been aground over the greater part of its 
extent. It is true there is indubitable evidence on Cape Crozier that 
the Barrier has been thicker and has moved more swiftly. ‘The fact that 
the upper surface of the Barrier has ridden higher at this point at one 
time is, however, due not so much to the greater thickness as to the 
greater rate of advance pushing the Barrier up over this end of Ross 
Island. As stated before, the present anomalous great height of the 
Barrier just south of Framheim is probably due to movement over a 
submerged island, and this probability is strengthened by the presence of 
numerous crevasses in the neighbourhood. 

A movement such as that postulated, if the rates of permanent snow- 
fall and melting are the same everywhere, must result in a slope upwards 
from the Barrier face towards the direction from which the ice is moving. 
That the slope is so small as that found must be due primarily to the 
efficiency of the water circulation beneath the Barrier, since it is reason- 
able to expect those portions of the Barrier which float most deeply in the 
water to be most melted. The additional masses of ice poured into the 
back of the Barrier by large valley and other glaciers will of course tend 
to increase the slope of the upper surface. It is important to notice, 
however, that the slope of this surface is better regarded as the result of 
the ice movement rather than its cause, and that the rate of advance of a 
sheet such as the Ross Barrier must be greatest at its seaward face, This 
deduction follows naturally from the assumption that a significant portion 
of the forward movement is the result of the ice mass flattening under 
its own weight. The viscosity of ice is however large in comparison even 
with that of pitch—some 250 times as great—so that the rate of flattening 
is very small. 

We have no means of estimating the rate of flattening from obser- 
vational data; all we have is the very uncertain data available for the 
permanent snowfall, rate of advance of the Barrier, and contributions to 
the mass of the Barrier supplied by land glaciers. The rate of melting 
at the under surface is, however, a quantity quite unknown, which can 
only be estimated roughly from the above quantities on the assumption 
that the thickness remains unchanged from year to year. Such a 
calculation has been made in the Glaciological Report of the Zea Nova 
Expedition (p. 218) and in the Geological Report of Shackleton’s Wimrod 
Expedition (pp. 140 é seg.). As might be expected, the estimates are 
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not in agreement, though the same data were available to both parties. 
I prefer the figures derived by Priestley and myself, which, on the 
assumptions stated, give : 


Daily permanent increment to the upper surface = 6 x 10® cu. feet 
Daily contribution due to inflowing land ice = 2 X 109 cu. feet 
Daily loss by outward movement (melted at ~ 


bd = 8 9 m 
terminal face) 4°8 X 10% cu. feet 


This gives as the daily loss by melting of the under surface 
= 32 X 109 cu. feet, neglecting any small correction for the effect of 
heat conduction through the ice.* Exception might be taken to the 
smallness of the contribution by land glaciers in view of the enormous 
size of the Polar Plateau. The ice divide is, however, a comparatively 
short distance from the Ross Sea, and there is good reason to believe 
that the permanent increment per unit area to the upper surface of the 
Plateau is much less than that to the Barrier surface. The important 
point seems to be that all the quantities are of the same magnitude, the 
contribution by land glaciers being balanced by melting below the surface, 
and the permanent increment to the upper surface being accounted for 
by outward movement—if the thickness of the Barrier remains unchanged 
from year to year. A partly landlocked floating ice mass of Barrier 
dimensions seems therefore to possess an outward movement of some 
4 feet per day at the seaward face, due to flattening under its own 
weight. If the mechanism of movement were known, and the constants 
of the equations of motion, it should be possible to check the observa- 
tional data by calculation. Unfortunately, the constants are not known, 
and there seems to be no agreement as to the mechanism through which 
flattening takes place in a crystalline solid such as ice. 

While disclaiming all pretence that a theory has been evolved, I feel 
that the mental picture presented in the Glaciological Report is one 
which is not unhelpful. Such a mental picture, if it clarifies the ideas 
and causes us to consider alternative pictures which may ultimately 
evolve into theories, is worthy of presentation for discussion. But it 
has to be conducted in the language of the quantum theory. Briefly, the 
mental picture is that of a crystalline solid whose constituent molecules 
form a lattice and are thus fixed generally in position. These mole- 
cules have an average energy fixed by the temperature of the mass, but 
the energy of individuals varies from molecule to molecule in accordance 
with kinetic and quantum conceptions. If the number of molecules 
having no vibrational energy is M, the number possessing # quanta (4/) 
is Me- #47, Here 4 = 6°55 xX 10-27 and = 1'°346 X 10-16. fis the 

* The conduction of heat through the Barrier from the water to the air is small as 
a result of the porosity of the upper layers, but the effect is not negligible, since this 
ice (at the mean annual temperature) must be heated gradually by conduction as it 


sinks, so that it finally attains the equilibrium temperature of —-2° C. The heat due 
to compression of the ice on this journey is negligible. 
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frequency of vibration and T the absolute temperature. Thus the total 
number of molecules No at temperature T is given by the relationship 


/ hf 
No = M (x vs ir). 


phf 
The number having energy of # quanta or over, N = Nye ¢! 
h 
and the average energy, U = a 
a | 


while the total energy of molecules ites | = Nphf + NU 

P quanta or over . 

It is to be noted that the value of N = Noe i decreases very quickly as 
? increases, so that the number of molecules possessing a number of 
quanta large in comparison with the average will be very small. 

Let us leave this picture, which presents no novelty, and pass to a 
picture which has been used by Todd* and others in dealing with the 
vapour pressure of liquids. We consider a liquid in equilibrium with its 
vapour at any temperature. The picture is that of vapour molecules 
impinging on the liquid surface at a rate conditioned by the number of 
vapour molecules present per cubic centimetre. All which meet the liquid 
pass the boundary. In the liquid are much more numerous molecules, with 
different amounts of kinetic energy ; of those which meet the boundary, 
only those with a velocity component normal to the surface which is greater 
than a certain amount are able to pass. In equilibrium, the numbers 
passing across the boundary are equal, and the critical kinetic energy 
required for the passage of the liquid molecule clearly represents the 
work done against cohesive forces. 

An interesting paper by Shaxby (P%i/. Mag., 41, 1921, p- 441) 
considers Dieterici’s equation of state, and comes to the conclusion that 
for a non-associated liquid (but not for water) in equilibrium with its 
non-associated vapour, the spaces which are occupied by molecules and 
the spaces that are free (not occupied) in unit volume are complementary 
in the vapour and in the liquid. In other words, the whole volume would 
be filled if 1 c.c. of vapour at the equilibrium pressure were placed in 
1 c.c. of the liquid, and vice versé. We may thus regard such a liquid 
as capable of containing within it a small number of vapour molecules 
whose number per cubic centimetre is determined by the energy which 
must be possessed by such a molecule to enable it to pass from liquid 
to vapour. 

There seems to be no reason why a similar picture should not apply 
also to the case of a solid such as ice, and a combination of the two gives 


* Todd and Owen, Pil. Mag., 38 Nov. 1919. Since the above was written, my 
attention has been drawn to a paper by MacLeod read before the Faraday Society, 
17 Nov. 1924, which deals with the kinetic theory of evaporation. A comparison is 
given between observed latent heats of vaporization and values calculated on the basis 
of the theory. 
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us what we want, viz. the conception of the mobility of certain ice molecules 
—those possessing high quantum numbers of energy within the ice. That 
is, vibrational energy may turn into kinetic energy of movement when 
the number of quanta.becomes sufficiently high, and the number per 
cubic centimetre of those molecules with so much mobility as to be able 
to pass from ice to air will be fixed by the cohesive forces.* The increase 
of this number with temperature should be faithfully reflected in the 
course of the curve representing the variation of vapour pressure of ice 
with change in temperature. 

This simple outlook is, however, complicated by two things: (1) un- 
certainty as to the number of molecules in ice; and (2) uncertainty as to 
the appropriate number of degrees of freedom. The view that the 
change of physical state of a substance is associated with a change in the 
number of degrees of freedom can hardly be contested. Honda f and 
Stratton and Partington, t considering the state of fusion of a substance, 
take the view that the atoms or molcules of a solid possess a definite 
amount of energy per gram-molecule. The molecules set free on 
liquefaction retain this energy, but acquire additional energy corre- 
sponding with two or three degrees of freedom. In view of uncertainty 
as to the complexity of ice and water molecules and the number of 
degrees of freedom of each, it is only safe to suggest that the amounts of 
energy per molecule of the solid and the liquid at the triple point should 
be in a simple ratio, and that the latent heat of fusion per molecule 
should also be a number of energy quanta (f) represented by the ratio 
of simple whole numbers. 

To fix our ideas, let us put down the figures relating to ice, water, and 
vapour at the triple point, which we will take as 273° Absolute. 


Mean kinetic energy of gas 
molecule at 273° Abs. § 
Mean kinetic energy of aa | 


= 55x10 44ergs. (3 X 1°83) 


molecule at the critical } = 12°99 X 10714 ,, (7 x 1°84) 


temperature 
Internal latent heat of 
vaporization per water = 69'1 X 10714 (38 x 1°82) 


molecule (H2O) 
Latent heat of fusion per ¢ 
: ‘-= 98 xX 10/4 (si x 1°8 
ice molecule (H,O) 5 - - 3) 
It is true that the number multiplying the common factor 1°83 x ro~ 14 
is, in at least one case, so large as to command little confidence and, in 


* Hess, in ‘Die Gletscher’ (Braunschweig, 1904, p. 26), quotes L. Pfaundler as 
the originator of an explanation for the regelation of ice without pressure as due to the 
presence of mobile molecules amongst the solid ones. R. M. Deeley has always 
affrmed his belief that the movement of glaciers had its origin in the movement of 
individual molecules. 

t Honda, Sci. Rep. Tok. Imp. Univ., '7, 1918, p- 123. 

t Stratton and Partington, P2i/. Mag., 43. 1922, p. 436. 
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another instance, is not an integral whole number. It must, however, be 
pointed out that the value for the latent heat of fusion for the ice mole- 
cule, assuming it to be trihydrol, would be exactly 16 x 1°83 x 10714, 
Further, the number of degrees of freedom associated with the solid, the 
liquid, and the gaseous phases of water at o° C. must necessarily be of 
such magnitudes as to make large multiplying factors probable. 

It will be seen that the common factor in these figures is 1°83 x 10-14 
ergs, which we might therefore expect to be the quantum of energy, or 
at least to be simply related to it, for the molecule H,O. If we assume 
(Af) to be 1°83 x 10714 and divide by the constant 4, we derive the 
value f = 2°79 X 10!2 as the fundamental frequency associated with the 
change of state. Allen (Phil. Mag., 35, 1918, p. 348), utilizing Linde- 
mann’s relation between frequency and melting temperature, derives the 
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Fig. 3.—Rate of penetration of loaded rod into ice. 


value f = 1°78 X 1012 on the assumption that ice is trihydrol. Linde- 
mann’s relation is, however, based on the assumption that the average 
energy of the solid oscillators reduces to &T at the temperature of fusion. 
This is true if &T is large in comparison with (4/). The relation is, 
moreover, designed to be applied to atoms (not to molecules) which 
obey Dulong and Petit’s Law at this temperature. One can only suggest, 
therefore, that the value of (4/) we have chosen is of the right order. 
We may, however, calculate a figure for ice from Hess’ observation of 
the value of the elasticity of ice. This gives : 


(Velocity of sound)?, V2 = y elasticity /density 


where y is the ratio of the specific heats at constant pressure and at 
constant volume, 


or V = 17°3 X 104 cms./sec. 


Putting the vibration frequency f= V/2d, where d is the distance 
between molecules, this gives f= 2°74 x 1012, which is not only of the 
right order, but very close to the value we have selected. Baly’s calcu- 
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lation from the observed wave-length of the 6 absorption band, which 
gives the result that two of his quanta are associated with vaporization, 
should be a multiple of our figure. 

Assuming this value for (4/7) = 1°83 xk 10-4 to be correct, we 
Af 1°83 X 10714 
kT ~ 367 x 10-16 
lators at o° C. is approximately 3/2 (A/). 

We are here faced with a difficulty in that the actual (not the relative) 
number of mobile “ vapour” molecules which can exist in ice will vary 
only comparatively slowly with temperature, whereas we know that the rate 
of growth in size of glacier grains, and possibly the rate of movement of 
glaciers, increase notably as the melting temperature is approached. Fig. 3, 
which is reproduced from Barnes’ ‘ Ice Formation,’ * shows clearly how 
the rate of penetration of a loaded rod into ice varies with the tempera- 
ture. The observations were made by Andrews in 1885 at intervals 
during the gradual warming of a large ice cylinder from — 35° F. to the 
freezing-point. Such a variation may require that our picture should be 
supplemented by postulating another class of mobile molecules whose 
number becomes relatively Jarge close to the triple point. Now, 
the number of molecules of quantum number / and over is 


_ PAT aN aT phf 
N = kT ios : 
} Noe and N T RP 


note that = 1/2, while the mean energy of the oscil- 


approx. 


Thus the ve/ative increase in number of molecules of high energy is 
greater the higher the value of . An increase in the coefficient of 
diffusion with temperature would, however, equally serve to explain the 
observations. 

Without making unreasonable assumptions, it is a simple matter to 
calculate the variation in the number of mobile molecules in ice as the 
temperature and pressure vary in the neighbourhood of the triple point. 
If our picture is correct, a piece of ice placed in a saline solution is in 
equilibrium with the solution at a temperature below freezing-point 
because the decrease in the number of mobile molecules (due to the 
lower temperature) is balanced by a corresponding decrease in the 
number of similar molecules per cubic centimetre of the solution, 
resulting from the presence of the solute. The ice-solution boundary 
is, in effect, a semi-permeable membrane to which the laws of osmosis 
apply. In a similar way, the variation in the number of mobile ice 
molecules with pressure can be derived from the increase of vapour 
pressure with increased hydrostatic pressure. 

It is perhaps necessary to stress the fact that an integral portion of 
our picture is the assumption that, just as the vapour pressure of a 
substance is increased by pressure, involving an increase in the number 
of vapour molecules, so also must pressure (or strain) in the ice increase 


* ‘Tce Formation.’ London, 1906. 
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the number of mohile molecules per cubic centimetre. ‘The flattening 
of a mass of ice floating freely in the water is therefore conditioned in 
the first instance by the number of mobile molecules at the appropriate 
temperature and pressure, and in the second instance by the coefficient 
of diffusion of these molecules in ice. 

The picture is, in its essentials, very similar to that of Chamberlin.* 
Chamberlin explains the increase in size of snow crystals as chiefly due to: 

(1) The fact that the free surface of every granule is constantly 
throwing off particles of vapour, the rate being greater the sharper the 
curvature. The surfaces are at the same time liable to receive and 
retain molecules thrown from other granules, the retention also depending 
on the curvature of the surface, but in the reversed sense, so that the 
larger granules would retain more and lose less on the average. 

(2) The fact that compression produces heat which may raise the 
temperature to the melting-point, while tension reduces the temperature 
to, or below, freezing. There is therefore a tendency for the ice to melt 
at the points of contact and of compression, and for the water so pro- 
duced to refreeze at adjacent points where the surface is under tension. 

What Chamberlin calls the fundamental element in glacial motion, 
which is operative even at the heads of glaciers where the temperature is 
lowest and the material most loosely granular, is a mechanism of move- 
ment which takes place by the minute individual movements of the 
grains upon one another. These movements result from the meltings 
and refreezings incident to shifting pressures and tensions and to the 
growth of the granules. The movement is supposed to be permitted 
chiefly by the temporary passage of minute portions of the granules into 
the fluid form at the points of greater compression, the transfer of the 
moisture to adjacent points, and its resolidification. This result is 
accomplished not so much by the lowering of the melting-point as by 
the development of heat by pressure. 

It seems to me unnecessary to assume that melting takes place on 
compression. The energy resulting from this causes an increase in the 
number of the mobile molecules which will have a tendency to diffuse to 
points less favoured in this respect. Diffusion also does not require a 
free surface for its operation, according to the view here presented. 

It is perhaps well to emphasize the fact that a mobile molecule does 
not retain its mobility for long. In fact, the energy which confers this 
mobility is continually being exchanged with other molecules. The 
mobility is passed from molecule to molecule with intervals during which 
the excess energy remains in a form (attached, for instance, to other 
degrees of freedom) where the virtue of mobility is quiescent. Moreover, 
since the framework of the ice structure (the solid portion) is maintained, 
the movement of any layer should carry the layers of ice above it. 


* Decennial Publications, University of Chicago, Series I., 1902, ‘ Geology.’ 
+ I am indebted to Mr. I. Fagelston for pointing out that the existence of mobile 
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Enough has been said to indicate that the mechanism of the movement 
of ice is a problem which should continue to intrigue the interest of 
physicists and glaciologists alike. It is hoped that this interest will 
not die. 


So far as the Ross Barrier is concerned, much more data are required. 
More accurate knowledge is needed of the extent and thickness of the 
ice sheet, its density and the average annual increments of snow to the 
surface and of ice from land glaciers ; the annual losses from the lower 
surface due to melting and to conduction of heat. None of these data 
can be determined without much labour; some involve the use of special 
apparatus. ‘The thickness of the Barrier might, for example, be obtained 
by methods similar to those used in echo sounding, if it is possible to 
obtain an echo from ice—water interface at the triple point. The most 
difficult problem is seemingly the determination of the rate of melting 
of the under surface of the Barrier. 

It is to be hoped that any future expedition to this region will make 
the necessary effort, which must be a prolonged one if accurate results 
are to be obtained. 

As regards the necessity for prolonged and detailed study, we seem to 
be rapidly approaching a similar position in most branches of scientific 
investigation in the Antarctic, and one can visualize the time when such 
expeditions will assume the nature of well-equipped laboratories manned 
for long periods. ‘The days of heavy sledging will then be a thing of the 
past, and will, I feel sure, be regretted by few who have suffered the 
experience. 

In stating this opinion, I wish to make it clear that I am not trying 
to draw a distinction between the explorer and the scientist. If I am 
right in my estimate of those who have led the recent British expeditions 
to the Antarctic, these men were scientists self-trained in their own 
subject. They may not all have had the knowledge usually called 
scientific, but they had the curiosity and the urge to labour in new fields 
which are among the chief characteristics of the scientific mind. 


Before the paper the PRESIDENT said: The paper this afternoon is on 
“The Origin.and Movements of the Ross Barrier.” It is not a subject with 
which I am in any way conversant, but I am sure it has a most competent 
exponent in Mr. C. S. Wright, a Canadian who took up research in physics 
asastudent at Cambridge. You will no doubt remember that he was a member 
of Scott’s second expedition to the Antarctic in the years 1910-1913, and that 
he was a member of the party which came upon Scott’s last resting-place. 
Mr. Wright has been occupied for some years with the recently published 


molecules in a solid at and below its melting-point would explain why ‘‘ superheating ” 
of the solid phase is an impossibility, since the ‘‘ nuclei of liquefaction” are already 
present. The phenomenon of melting on this basis does not necessitate the appearance 
of a new (the liquid) phase, but merely represents complete conversion into a phase 
already present to a limited extent. 
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report on the Glaciology of that expedition, and he will summarize this after- 
noon the conclusions which that study has brought him to with regard to the 
origin and the movements of the great Ross Barrier. 


Mr. Wright then read the paper printed above, and a discussion followed. 


Dr. H. R. MILL: It gives me very great pleasure on this occasion to 
congratulate Mr. Wright on the most interesting paper which he has given. 
I remember Capt. Scott just twenty years ago reading a paper to this Society 
on the Barrier, in which he first put forward the idea that it was afloat. In 
the course of the discussion I remarked that one of the greatest advantages 
that could accrue from the expedition of the Discovery would be that it should 
be followed by another expedition to begin where the Déscovery left off and 
carry forward the researches to a higher degree of scientific precision, or 
words to that effect. This Mr. Wright shows has been actually accomplished, 
and far beyond the expectations which I had formed at that time. It has been 
a matter of great interest to me to hear the development of a new thermo- 
dynamic theory of the plasticity of ice, but I should like to be allowed one word 
by way of criticism. I did not quite catch the point of contact between the 
theory and the actual movements of the Barrier. The problem of the Barrier 
movement seems to me to lie largely in the fact that being a vast flat cake 
floating in the water, as seems to be fairly well established, there is such a 
reduction of the effective force of gravitation as compared with that available 
for the movement of glaciers that theories developed from glacier movement can 
hardly account for the rapidity of the horizontal spreading movement of the 
Barrier. That, however, is an observation made on the spur of the moment, 
and I have no doubt that when, if ever, I am able to read the great report on 
Glaciology I shall find those points fully dealt with. Itis very satisfactory to 
find that all the work of the Zerra Nova expedition has been brought out in 
such a complete and handsome form by the Scott Memorial Fund, and that 
the men who did the work and wrote the discussions are also able to give such 
an interesting and effective popular exposition of it as Mr. Wright has done. 

Mr. J. M. WoRDIE: I am not sufficiently a physicist to be able to criticize 
Mr. Wright’s paper in detail, but I noticed that when he referred to the rate 
of movement of the Barrier he took the rate at Minna Bluff. I understand 
that Mr. Debenham, who is here, has a more up-to-date measurement than that, 
which considerably increases the rate of movement of the Barrier, and I think 
this may have some effect in changing Mr. Wright’s ultimate figures ; but this 
is a matter the discussion of which I should like to leave to Mr. Debenham 
himself. 

Speaking rather as an outside critic, I might say how pleased I am to see 
the word “‘ barrier ”’ still retained instead of the continental term “‘ shelf ice,” 
which has sometimes been proposed. We owe the word “barrier” to Sir 
James Clark Ross, who as a seaman, like many other seamen, had opportunities 
of enriching geography with new terms; and very often such terms ultimately 
obtain a meaning entirely different from what they had in the first instance. 
Though the Ross Barrier is no longer a barrier to exploration, it is still a barrier 
to any ship which comes under its towering cliffs. We now find barriers placed 
on the map all round the Antarctic ; ani the word is already rich in derivatives, 
such as barrier-berg and barrier-cliff. It is very interesting to see a chance 
term, so to speak, becoming permanently fixed in the English language. 

Commr. L. C. BERNACCHI: I should like to congratulate Mr. Wright 
upon making a very real contribution to our knowledge of the Great Ice Barrier. 
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I have listened to what he has had to say from two points of view: firstly, 
because of the very absorbing light he has thrown upon the various problems 
of the Ice Barrier ; and secondly, from a purely sentimental point of view, as 
I have a recollection that more than a generation ago I was the first ever to 
read a paper on the Ross Barrier at an afternoon meeting of this Society. 
One was very young in those days and possibly somewhat venturesome in 
advancing theories, but I remember that a most interesting discussion took 
place, chiefly ampngst the old Arctic explorers (and hale old gentlemen they 
were), among them being Sir Leopold McClintock, Sir Erasmus Ommanney, 
Sir Joseph Hooker, and others whose combined ages came to something like 
four hundred years! But since then we have travelled a long way, and the 
knowledge we have gained from the work done by the Déscovery and the 
Terra Nova has thrown much light upon the Great Barrier. The problem 
still arises as to whether the Barrier is afloat or aground. Most of us think it 
is afloat. Nevertheless, it is quite conceivable that theories could be advanced, 
even in this room, by old Antarctic travellers to prove that the Barrier is aground. 
It rather reminds one of the discussions we used to have in the Antarctic with 
regard to sleeping-bags: as to whether it would be best to sleep with the fur 
inside or outside. No doubt a great deal of work still remains to be done in 
regard to the Barrier, and much, too—I throw it out as a suggestion—in regard 
to the depths of the ice-sheet by means of Hydrophone soundings, and also 
investigations in crevasses and tide-cracks. One reads of large crevasses, 
observed even by Amundsen, miles away from the edge of the Barrier where 
soundings were taken to some hundreds of feet and no bottom found. One 
rather wonders, where crevasses are wide on the surface and therefore must 
penetrate to a very great depth, why the sea water does not rise to within 
180 feet or 200 feet of the surface. I think possibly a systematic investigation 
of crevasses and observation with regard to tide-cracks might throw a good deal 
of light upon the matter. There must be a tide-crack on the land side. Very 
little information is forthcoming with regard to tide-cracks. I do not think 
Amundsen has mentioned it in his book, but I should like to ask Mr. Wright 
if he is of the opinion that there is a well-defined tide-crack between the floating 
Barrier ice and the continental land. 

Mr. F. DEBENHAM: I am very glad to have the opportunity of adding my 
congratulations to Mr. Wright on this paper. I feel that my congratulations 
should have much more emphasis as regards the mathematical part of the paper, 
but about that I can offer no useful remarks, although it is the more important 
part. I should like to raise one or two points with regard to the first portion of 
the paper, because I do not feel comfortable about that enormous melting of 
the under surface of the Barrier. I think that the under surface of the Barrier 
is quite the most interesting, though it is the least accessible, part of it. Mr. 
Wordie has referred to some other figures for the movement which I think 
Mr. Wright probably knows quite well but has not used, perhaps, for some 
reason of his own. The reference is to the rates of movement obtained from 
the 1902 and 1911 surveys that were shown plotted on one of the early slides. 
Of course, one cannot get very direct measurements from that, but it is possible 
to do so in this sense: that where the 1911 front face has advanced beyond that 
of the 1902 face it represents a minimum movement during the nine years from 
which we can, therefore, get a minimum rate. Where the 1911 face is behind 
that of 1902 the answer, of course, is that there has been greater recession by 
breaking back, and you get no figure for the rate of movement from it. Fairly 
careful measurements made from those two surveys produce a rather astonishing 
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result. It has been printed in full in the Surveys Report of the Expedition, 
but to put it shortly, it means that for a very large portion of the face the rate 
of movement is about 12 feet a day; that is to say, three times the rate off 
Minna Bluff. This is exactly what one would expect, for a rate measured 
within 10 miles of the land should be reduced by the friction. Thatis one point 
which I think is going to affect our study of what is happening to the under 
surface of the Barrier. Another thing which makes it difficult to agree with 
the figure worked out by Mr. Wright and Mr. Priestley is that the salinity of 
the sea water in the Ross Sea should be affected ; but, as far as I can make out, 
there is no indication of any tremendous accession of fresh water from under 
the Barrier. Further, to allow of any melting at all there must be a very 
marked circulation of water under the Barrier, and we must remember that 
the water, according to the argument very skilfully put forward by Mr. Wright, 
extends something like 400 miles from the free face, and it is difficult to say 
what can cause a marked circulation so far back. In fact, rather than admit 
anything like that amount of melting, I should be inclined to suggest, though 
it is perhaps a rather unorthodox view, that it is possible for the Barrier to 
be increasing from below by freezing as well as increasing from above. One 
cannot expand that theory now except to say that this force which is moving 
the Barrier—you might call it the pondero-motive force—is of unknown 
quantity but could cope with an increase from above and an increase from 
below. I would like to hear what Mr. Wright thinks of that suggestion: 
that it is possible owing to the great rate of movement for the Barrier to be 
increasing below as well as from above. I certainly foresee very grave diffi- 
culties in explaining any great melting of the under surface. 

Mr. CHERRY-GARRARD: I should like to give some facts with regard to 
the bearings of Corner Camp in the three seasons I was there with Scott. 
Corner Camp was reached in the late summer of one year, and in the second 
year I do not personally remember that the land bearings from Corner Camp 
differed considerably from those we found before. But I have a vivid recollec- 
tion that when we went out in 1912 the bearing of Corner Camp had altered 
enormously ; that is to say, the bearings from the depdét to the land, and 
especially to White Island. I remember talking that over with Mr. Wright 
at the time, and he then agreed with me that the movement must have been 
very great. It is purely as a matter of Antarctic recollection that I bring 
forward that point. 

Mr. G. W. LAMPLUGH: The Ross Barrier has always been of particular 
interest to Glacial geologists because, so far as we know, it is the only sheet of 
low-lying ice on the Earth at the present time comparable in area with the 
ice-sheets which once occupied the sea-basins around our own coasts. The 
Ross Barrier is approximately of the same area as the North Sea ice-sheet of 
the Glacial period; it is larger than the Baltic Sea, and much larger than 
the Irish Sea, which were then also filled with ice. At the meeting twenty 
years ago, to which Dr. Mill has referred, when Capt. Scott gave us the first 
definite information as to the inland extent of the Barrier, I remember asking 
in the course of the discussion whether the Barrier might have grown mainly 
by accretion of snowfall to its surface, and not as an ordinary land glacier, 
the study of our Glacial deposits having led me to this conclusion in respect 
to the old ice-sheets around Britain. Capt. Scott replied that he thought it 
was quite possibly so, and the work of Mr. Wright, along with that of all later 
explorers, has fully justified this opinion. 

There is, however, a marked difference between the Ross Barrier and our 
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old British barriers, as we may call them, in regard to the features of the sur- 
rounding land. The Ross Barrier is confined on all sides except the north 
by very high mountain land, and is free to move only in that one direction— 
northward. The old ice-sheets that grew in our seas—seas that were all much 
shallower than the Ross Sea—could, and did, spread themselves over much of 
the surrounding low ground, as well as along the sea-beds, and I suppose 
that this wide extent of free margin must materially have influenced the rate 
of flow. In a confined ice-sheet like the Ross Barrier there will probably be 
a more rapid movement on the seaward edge. 

There are several other geological points that one would have liked to raise 
if time had allowed, but it will not. Mr. Wright’s exposition of the physics 
of ice-movement will recall to geologists Croll’s ‘“‘ molecular theory ” of fifty 
years ago, which dealt rather similarly with the movement of minute particles 
within the mass, but did not make clear the movement of the mass as a whole, 
which is really all that concerns the Glacial geologist. We know that ice does 
push forward as a mass, that it carries boulders, and scratches rocks, and behaves 
as if it were plastic, whether correctly plastic or not, and we are not much 
troubled about the difficulty of the physicists in explaining exactly how it 
happens. Is not this particular difficulty part and parcel of the general diffi- 
culties surrounding the still mysterious forces of cohesion? So far as one sees 
in the field, a slipping mass of rain-soaked clay or shale on a hillside behaves 
in many ways like a glacier, though requiring a steeper slope; and the funda- 
mental problems of its movement are almost as difficult to understand. Are 
not the difficulties of the ice problem difficulties affecting not ice alone but 
all matter ? 

The PRESIDENT: Mr. Hinks has received a communication from Professor 
A. W. Porter, who is unable to be present, and would like to read one or two 
passages from it. 

The SECRETARY: Professor Porter is a little inclined to deprecate con- 
fusing practical problems by the introduction of quanta and space lattices, 
and those who have not the slightest idea what the latter mean would be happy 
tosympathize with him. But apart from that, Professor Porter gives a straight- 
forward argument based on very elementary considerations which, so far as 
I can see, support a very large rate of melting and therefore, I think, would be 
valuable at the present stage of the discussion. Professor Porter argues thus 
on the melting of the ice by the warm current of water floating under it : 

The main factor determining the melting is the rate at which heat can be 
transferred from the water to the ice; each pound of ice requiring 144 British 
thermal units to melt it. This heat is transferred by conduction, accelerated 
byconvection. The conductivities of water and ice are known, but there is not 
very much information available about the influence of convection. In the 
case of flow thfough wide tubes the transfer of heat across the wall is about 
3 or 4 British units per square foot per hour per degree F. difference of 
temperature between the two surfaces. We may take this as indicating an 
approximate value for the present problem; in the case of very swift currents 
the value will be greater. The melting-point of sea water of salinity 40 per 
mille is about 28° F.; so that if the water (at a little distance from the ice) is 
at 32° F. the difference of temperature is 4° F., and since the temperatures are 
above the melting-point it will be spent in melting ice. 

The heat that will be transferred in one day per square foot of surface is 
3 X 24 (hours) X 4 (deg. F) = 288 B.T.U. 

This corresponds to 3°6 lbs. of ice melted per square foot, or to a layer of 
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ice $ inch thick. In a “season” of 100 days this means a layer over 5 feet 
thick. This is only a rough calculation, but it is not likely to be far wrong 
unless the water is very stagnant. 

The influence of pressure on the melting-point, although no doubt playing 
an important part, is only such that 77 atmospheres are required to produce 
one degree F.. lowering, if both water and ice are submitted to the same pressure. 
The influence of pressure on the vapour pressure is also very small, one 
atmosphere difference of pressure at 32° F. making about 1/7500 of an inch 
of mercury difference in vapour pressure. 

I understand, then, Professor Porter’s contribution—and he is a dis- 
tinguished physicist—to argue that over 5 feet of the Barrier would be melted 
away in the course of a season of one hundred days. 

Mr. C. S. WRIGHT: I would like to deal first with Commr. Bernacchi’s 
remark. So far as the tide crack at the boundary of the Barrier is concerned, 
I think it is very probable that this would be observed only with difficulty. 
There will be a certain amount of melting in the middle of summer, when one 
is likely to be in a position to examine tide-cracks, and it seems unlikely that 
the tide-crack could be seen at all on account of this melting and drift snow. 
One knows that there is at least one big crevasse at the foot of the Beardmore 
Glacier, but I am certainly not prepared to suggest that it is a tide-crack. 

As regards crevasses observed by Amundsen, I think that the reference 
was to crevasses close to land, z.e. that land lay under the crevasses, not water, 
In fact, I think it is highly improbable that there can be water where there are 
crevasses of that nature. I agree that it is possible the Barrier is aground 
just close to the land, but I do not think the grounded portion is very large. 

Mr. Debenham raised a point in regard to the fact that there was no indica- 
tion of any large accession of fresh water due to melting of the Barrier. The 
accession is actually, I think, not relatively a large one; that is to say, in 
comparison with the actual amount of water under the Barrier. If the lower 
surface of the Barrier is melting at a rate of, say 5 or 6 inches a year, and this 
amount of fresh water is added to a large quantity of sea water with a reasonably 
efficient circulation, the change in salinity of the sea would be very slight. I 
do not think it would be measured with the ordinary methods we possess for 
measuring the salinity. 

Mr. Cherry-Garrard has raised the very interesting point of the bearings 
of Corner Camp. I think it only requires a stay of a few days at Corner Camp 
to notice the change in the relative bearings of Mount Discovery behind and 
White Island close by. These bearings did, apparently, alter very considerably, 
as I have a distinct recollection of a series of sketches made at intervals from 
Corner Camp. But I do not think that the alteration of bearings was very 
much more than one would expect on the basis of a movement of about 4 feet 
a day. I propose, however, to examine this point. 

I agree with Mr. Lamplugh that the rate of movement of a floating ice- 
sheet of this nature would necessarily be less in any one direction if it were 
unconfined ; that is, capable of moving in any direction. And I must say 
I also agree with him that this particular problem of ice-movement is one which 
is common to a whole class of substances. Ice, though it is a complicated 
substance, is not in a class by itself. 

As regards Professor Porter’s note, I prefer to deal with that more fully 
in a written communication, but his assumed figure of a salinity of 40 per mille 
is in error, and consequently the figure for the melting temperature. One 
cannot deal with the question of heat conductivity through a mass such as the 
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Barrier, because this depends chiefly on the porosity of the surface, but at first 
sight I do not agree with Professor Porter’s calculation for a rate of melting 
totalling about 5 feet per year. After all, we can regard the problem this way. 
There is much ice around the Antarctic Continent ; the water that has reached 
the Ross Barrier has come past other masses of ice; the water that comes 
under the Barrier is, so far as any ordinary measuring instrument goes, already 
almost at the triple point, so that the amount of melting possible is conditioned 
by all the other masses of ice in the neighbourhood. 

The PRESIDENT: There is certainly nothing of any value which I can add 
to the discussion, and I shall therefore confine myself to conveying to our 
lecturer the gratitude of the audience for the paper this afternoon. It must 
have been quite evident to every one, I think, that Mr. Wright has devoted much 
time and a great deal of industry to the elucidation of his subject. We are 
all duly grateful to him for the care which he has taken to prepare this paper 
for us. 

Note added by Mr. Wright. 


At first sight, I am faced with the difficulty of meeting Mr. Debenham’s 
suggestion that the Barrier may be increasing in thickness on its under surface 
while denying the possibility that Professor Porter’s calculation leading to a 
rate of melting of 5 feet per year is a feasible one. On reading Professor 
Porter’s note, however, it seems clear that the figure quoted is intended only 
as an illustration of a possible method for calculating the rate of melting of 
the under surface due to a known temperature difference between ice and sea. 
All that one can say with certainty is that the temperature difference is slight. 
Serial temperature and salinity measurements close to the Barrier in the Bay 
of Whales give a salinity of 34°36 per mille and a temperature of —1°95° C. 
at a depth of 150 metres. This temperature is practically that at which ice 
is in equilibrium with sea-water of the stated salinity, but the observation 
can hardly be utilized for calculation of the rate of melting of ice. It appears 
to me that the effect of eddy diffusion in the water is of no less importance than 
temperature difference in a case where this difference between ice and sea water 
is known. 

Mr. Debenham’s suggestion that there may be an addition to the under 
surface is not easy to meet, though the argument at the conclusion of my 
remarks at the meeting (in reply to Professor Porter) has some bearing. The 
possibility of a growth, instead of the calculated loss of about 4 inches a year, 
is not, however, ez¢irely impossible, and this possibility is increased if Mr. 
Debenham’s figure for the outward rate of movement (12 feet per day) is in- 
serted on p. 207. I do not, however, regard these figures as showing much 
more than the relative order of magnitude of the different factors affecting the 
Barrier mass and movement. As regards the circulation of water under the 
Barrier, I feel that one of the important causes is the southerly winds acting 
on the surface water in the open Ross Sea. 

The question of hydrophone (echo) soundings mentioned by Commr. Ber- 
nacchi is dealt with in the printed paper, though not mentioned at the meeting. 

With further reference to Mr. Cherry-Garrard’s remarks on the rate of 
movement at Corner Camp, I have not been able to find the sketches made 
from this depét. My recollection of the form of transit mark (Mount Discovery 
—White Island) leads to a rough calculation that an interval of one month, 
or at most two, would show a noticeable difference to an observer at Corner 
Camp observing with the eye alone. The estimate is extremely uncertain, 
since a good appreciation of movement might be obtained in a few days if 
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Corner Camp happened to be in transit with two wed/-defined points on Mount 
Discovery and White Island. 

As regards Dr. Mill’s kind remarks, I should have made clear in the paper 
that the usual calculations for the movement of a glacier on a sloping bed 
cannot readily be applied to the movement of a floating sheet of ice; this 
fact stresses the need for a reconsideration of the suggested mechanisms by 
which ice-movement takes place. 





THE FIRST SIGHTING OF THE ANTARCTIC 
CONTINENT 


Lieut,-Comm. R. T. Gould, R.N. (ret.) 
Map follows page 280. 


OUTH of Cape Horn, and fringed by the South Shetland Islands, 
there lies a projecting tongue of land * which, as far as is known, 
forms part of the Antarctic Continent. Its northern coast—the earliest- 
known part of that continent—is often called ‘‘ Palmer Land,”’ since it 
is generally believed to have been first discovered and explored by the 
American sealer, Capt. N. B. Palmer, in January 1821. Without 
entering into the much-debated question of the extent of Palmer’s dis- 
coveries, the object of the present article is to point out that part, at least, 
of ‘‘ Palmer Land ” had been previously discovered (and named “ Trinity 
Land ”’) by Edward Bransfield, Master R.N., in February 1820—nearly 
a year earlier. 

Dr. Otto Nordenskjéld, in the “‘ History of Discovery and Nomen- 
clature ”’ given in the scientific results of the Swedish Antarctic Ex- 
pedition, has remarked (I translate) : 

“* Considered from an historical point of view, it would be highly 
interesting to enter more closely into Bransfield’s voyage, and this 
must be a point of honour for the English. So far as we know af 
present, it gives no special occasion for admiration.” 

I hope to show that Bransfield’s voyage—which, chiefly owing to the 
lack of information respecting it, has hitherto received from Antarctic 
historians much less attention than it deserves—resulted in the first 
sighting of the Antarctic Continent. 

After the English sealer William Smith had reported to Capt. 
W. H. Shirreff, r.N., in November 1819 (for the second time) that he 
had sighted new land southward of Cape Horn, Shirreff, who was then 
in command of H.M.S. Andromache and Senior Naval Officer on the 
west coast of South America, resolved to charter Smith’s brig, the 
Williams, and have the new discovery examined by a competent surveyor. 
He selected Bransfield for this duty, and detailed two of the 


* Usually, but not quite accurately, known by the general name of ‘‘ Graham 
Land.” 
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Andromache’s midshipmen (Messrs. Blake and Bone), Mr. Poynter 
(Master’s mate), and Dr. Young, surgeon of H.M.S. S/aney, to 
accompany him.* 

Bransfield accordingly provided himself with the best instruments 
which he could procure at Valparaiso (he was subsequently reimbursed 
for this expense by the Navy Board) and, with his officers, embarked in 
the Williams, which sailed on 19 December 1819. Smith, of course, 
remained in actual command of the ship (subject to Bransfield’s direc- 
tions) and also acted as pilot, for which he was well qualified, as he had 
made a running examination of a considerable portion of his discovery 
(the South Shetlands) in the preceding month. 

After executing his survey, Bransfield returned to Valparaiso on 
15 April 1820, at which port the Wz//iams was paid off by Capt. Searle, 
of H.M.S. Hyperion. 

Bransfield’s work was published, in the form of an Admiralty chart 
(unnumbered) dated 30 November 1822, while contemporary accounts 
of the voyage appeared in the Ldinburgh Philosophical Fournal tor 
October 1821 and the Literary Gazette for November 3, 10, and 24 
of that year. The former account was written by Dr. Young, and is of 
a very vague character, the most noteworthy statement which it contains 
being the following : 

s . if it (the land) is insular, there must be some of an 
immense extent, as we found a gulf of nearly 150 miles in depth, 
out of which we had some difficulty in finding our way back again.” 

The account given in the Literary Gazette, to which the late Dr. W. S. 
Bruce (following up a clue given in Weddell’s ‘ Voyage to the South 
Pole . . .’) first drew attention,t is far more complete and reliable. It 
is based upon “‘ an authentic copy ” of a journal kept by one of Bransfield’s 
officers—probably, from internal evidence, Thomas Main Bone, mid- 
shipman, R.N. (son of the celebrated enamel painter, Henry Bone the 
elder), who had been selected on account of his powers of draughtsman- 
ship, and whose views of the new coast were published as part of Brans- 
field’s chart. The following short account of the voyage is chiefly taken 
from this source, being checked by comparison with Bransfield’s original 
charts, which are preserved at the Admiralty. It is much to be re- 
gretted that’ the log of the Wz//iams, which Bransfield sent into office 
with them, and which was undoubtedly received at the Admiralty, has 
since disappeared, and is probably lost for ever. The covering letter 
enclosing it is now at the Record Office, and in it Bransfield remarks : 


* Full extracts from Bransfield’s official instructions are given in Mrs. Marriott’s 
article “‘ The Voyages of Captain William Smith and others to the South Shetlands,” 
which appeared in the Geographical Fournal for October 1913. 

+ See his article “‘ The Weddell Sea” in the Scottish Geographical Magazine for 
June 1917. Dr. Bruce, who had made a plotting of Bransfield’s positions, says 
briefly, “It was on this voyage that Bransfield and Smith discovered the Antarctic 
continent,”’ but I think that he never published any details to support his conclusion. 
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‘““... 1 have further to state that the late time of the Year, 
when I was ordered on this Service, put it entirely out of my power 
to complete the work, but should what I have done meet the Appro- 
bation of the Commodore * I beg leave to offer my services to finish 
it the next Season, being of opinion there is a great deal more to 
be done, and as to its utility to Great Britain my Log will best 
explain.” 
The Williams, after an uneventful run southward, sighted Livingston 
Island on 16 January 1820, and after anchoring for the night in fog, 
and examining the vicinity of her landfall, coasted the northern side of 
the South Shetlands as far as King George Island. Rounding the 
easternmost point of the island, which was named Cape Melville, on 
January 22, a secure anchorage was found on the south side, and a stay 
of a week made, during which time several landings were effected and the 
Union Jack hoisted. It is amusing to note that the bay in which the 
Williams anchored is generally charted as “‘ St. George Bay,” although 
named by Bransfield ‘‘ George Bay,” after quite a different personage— 
H.M. King George IV. Bransfield’s plan of the bay has not been super- 
seded by any more modern examination, and is still retained on 
Admiralty chart No. 3205. 

Leaving George Bay on January 27, Bransfield steered W.S.W., 
and ran along the southern side of the South Shetlands. Fog prevailed 
almost continuously, seriously hampering the work of the survey, and 
inducing Bransfield to chart the entire chain, with the exception of 
Livingston I., as one large island, although Bone notes that, had they 
got there earlier in the season, they might have discovered channels 
dividing it. 

After catching a glimpse of the peaks of Livingston I. on January 29, 
Bransfield turned southward, and was rewarded by falling in with the 
mainland of the Antarctic Continent. On account of the importance 
of this portion of the Zzterary Gazette’s account, I quote it in full : 

‘ «The winds at this time were strong and the horizon very hazy, 
which opened and shut occasionally, offering to our view an unknown 
coast, evidently abounding with rocks and small islands. At noon 
[January 30] our latitude by meridian altitude was 63° 16’, and 
longitude by chronometer 60° 28’ W.’ They now in consequence 
of the weather steered southward, and seemed to be running from 
the land; but at three o’clock in the afternoon, after having their 
attention attracted by three immense icebergs, the haze clearing, 
they very unexpectedly saw land to the S.W.; and at four o’clock 
were encompassed by islands, spreading from N.E. to E. The whole 
of these formed a prospect the most gloomy that can be imagined, 
and the only cheer the sight afforded was in the idea this might 


* Sir Thomas Masterman Hardy (Nelson’s flag-captain at Trafalgar), who was 
at the time Commander and Commander-in-Chief on the South American station. 
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be the long-sought Southern Continent, as land was undoubtedly 
seen in latitude 64° and trending to the eastward. In this bay or 
gulph there was a multitude of whales, and a quantity of seaweed, 
apparently fresh from the rocks. A round island was called Tower 
Island, latitude 63° 29’, longitude 60° 34’, and the land Trinity 
Land, in compliment to the Trinity Board.” 
Bransfield then steered eastward, and after sighting and charting Mount 
Bransfield, on the mainland, and the western portion of D’Urville I., 
followed the edge of the pack (which, by reason of the fog, he was com- 
pelled to chart as ‘‘ supposed land ’’) to Elephant I., and thence east- 
ward to Clarence I. A second landing was made at Cape Bowles, and 
a second Jack hoisted. He then appears to have cruised eastward to 
long. 50° W., and on returning to have remained in the vicinity of the 
Seal Is. (where Smith landed, and described the seals as being ‘‘ stowed 
in bulk ”’) until February 20, when he struck southward into the, as yet, 
unnamed Weddell Sea, being turned back by the pack after reaching 
64° 50’ S. 

This portion of his track appears on Laurie’s 1831 edition of Powell’s 
chart (revised by R. Fildes), and on Admiralty chart No. 1238, which 
was first published in 1839. It has misled previous writers into the 
assumption that the “‘ gulf of nearly 150 miles in depth ” referred to by 
Dr. Young was really the northern portion of the Weddell Sea. From 
the foregoing, however, and from the chart accompanying this article, 
it will be apparent that this ‘‘ gulf” was, in reality, Bransfield Strait. 

The name “ Bransfield Strait,” it may be noted, is due to Weddell, 
who knew of Bransfield’s work and paid him this well-merited compli- 
ment when drawing the chart of the South Shetlands published in his 
book,* previously referred to. 

Foiled in his attempt to reach the Antarctic Circle, Bransfield stood 
northward to 60° 3’ S., and then ran back along the northern side of the 
South Shetlands until close to his original landfall, after which he made 
sail for Valparaiso. 

In the absence of the log of the Wz//cams, any attempt to plot her track 
accurately is rather like trying to make bricks with insufficient straw : 
still, data are not altogether lacking. There are the extracts from 
Bone’s journal (based probably upon the log itself) given in the Zzterary 
Gazette ; there is the portion of the track shown on the charts previously 
cited ; and there are Bransfield’s original charts, which give the land 
as laid down from his observations, and also the positions in which he 
sounded. From these materials the track has been constructed and 
adjusted to the modern chart, while the land charted by Bransfield has 
been shown in red from his original, without any adjustment. His 
chart is surprisingly accurate. At George Bay, where he had the 


* “A Voyage towards the South Pole, performed in the years 1822-1824.’ By 
James Weddell, Esq., Master in the Royal Navy. London, 1825. 
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advantage of a week’s stay in harbour, and probably took lunars, his 
longitudes are, as far as we know at present, exact ; on either side of this 
observation-spot they exhibit a westerly error which is of the same 
nature as an erroneous chronometer rate—although it may, of course, 
be due to some quite different cause. The Andromache was supplied 
with ove chronometer, presumably rated by Bransfield ; but, as she sailed 
for Callao on the day the Wz//iams was commissioned, she probably took 
it with her, especially in view of the fact that Smith possessed one of his 
own. 

Bransfield’s track, then, has been plotted from the evidence of his 
charts, corrected by modern surveys, and from the material contained in 
the Zzterary Gazette. It may be accepted as supported by evidence that 
he was in, or close to, the positions specifically indicated. His track 
between them is more or less a matter of conjecture, regard being paid to 
the evidence which his charts afford as to what he did and did not sight. 

There can be no doubt that he saw the northern extremity of the 
mainland in the vicinity of Mount Bransfield, and also D’Urville I. His 
“ Tower’s Is.” appear to be identical with those subsequently charted * 
as “* Baily I.” and “‘ Ohlin I.” As to the “‘ Trinity Land, partly covered 
with snow,”’ which he charts in about 60° W., opinions will probably 
be divided as to whether he saw the north coast of Trinity I. (which lies 
further west), the pack adhering to the mainland, or the mainland itself, 
underestimating its distance by reason of the fog. The evidence of the 
Literary Gazette’s account, that “land was undoubtedly seen in 64° S. 
and trending to the eastward ” appears to support the last theory. It 
must be borne in mind that the charting of Bransfield Strait is still rather 
sketchy, and that the whalers who frequent it assert that its topography 
differs considerably from that shown upon present-day charts. 

As Bransfield appears, by the foregoing, to be conclusively entitled 
to the honour of having been the first explorer to sight any portion of 
the Antarctic Continent, the following biographical details, although 
scanty, may be of interest. 

He was by birth an Irishman, and he seems, from information in the 
Admiralty Record Office, to have joined the Navy in 1803, his name 
first appearing as O.S., in the ship’s company of H.M.S. Ville de Paris. 
He worked his way up through the ratings of A.B., 2nd Master’s Mate, 
Midshipman, 2nd Master, and Master’s Assistant, becoming Master 
of the Goldfinch in 1813. He performed the duties of the last-named 
rank in various of H.M. ships until he paid off the Andromache in 1821, 
when his service afloat terminated and he went on half-pay. He died 
at 61, London Road, Brighton, on 31 October 1852, on which date his 
wife, Ann Bransfield, first appears in receipt of her pension of #50 per 
annum. 


* Several of Bransfield’s origina! names, subsequently discarded, have now been 
restored on the Admiralty charts of this region. 
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A short obituary notice in the Wavy and Army Gazette for 6 November 
1852 gives his age as sixty-seven, and recalls the fact that he was “ the 
first surveyor of the South Shetland Islands, etc., lying to the Southward 
of Cape Horn.” 





THE DELTA OF THE SHATT AL ‘ARAB AND 
PROPOSALS FOR DREDGING THE BAR 


Sir Arnold T. Wilson, K.C.I.E., C.S.I., C.M.G., D.S.O. 


HE bar of the Shatt al ‘Arab, so long a formidable obstacle to 
navigation, is shortly to be dredged ; a channel some 300 feet 
in bottom width is to be cut through it, to enable deep-laden ocean 
vessels to cross it in either direction without recourse to lighterage. Two 
dredgers, specially designed for the task by Messrs. Rendel, Palmer & 
Tritton, Consulting Engineers, have been constructed by Messrs. Wm. 
Simons & Company of Renfrew, Glasgow, to the order of the Anglo- 
Persian Oil Company, Limited, to whom the dredging of the bar is a 
matter of first importance, in view of the large and increasing exports 
of oil from Abadan on the Persian bank of the Shatt al ‘Arab. In 
these circumstances, some remarks on the history of the deltaic area at 
the head of the Persian Gulf, through which the Shatt al ‘Arab flows 
before entering the sea at Fao, and of the bar itself and of proposals for 
dredging it, may be of interest. 

Before the period of Rim-Sin (2155 B.c.) the Elamite ruler of Larsa 
(Senkera), the Euphrates seems to have run west of Ur, reaching open 
water at Eridu (Abu Shahrain). Apparently Rim-Sin was the first to 
straighten the southern course of the Euphrates so as to bring the stream 
past Ur, leaving Eridu an inland city. 

Eridu and Lagash (Tell Lo) were closely connected at this period 
owing to the fact that both were at this time on the edge of open water. 
Captain R. C. Thompson, who dug at Eridu in 1918, noted quantities of 
fresh-water mussels in the lower strata, which prove that the city stood 
by a fresh-water lake. This fact, and the considerations adduced below, 
suggest that we are not justified in assuming, as Professor Langdon 
appears to have done in the ‘Cambridge Ancient History,’ vol. 1, 
Pp. 399-400 and Map 9 (inset), that these cities stood on the seaboard. 

The Euphrates, according to Pliny (‘ Nat. Hist.,’ lib. vi. cap. 31), 
who wrote between 23 and 79 A.D., anciently discharged its waters into 
the sea by a mouth of its own.* 

‘** Between the mouths of the two rivers Tigris and Euphrates the 
distance was formerly 25, or, according to some writers, 7 miles only, both 
of them being navigable to the sea. But the Orcheni ¢ and others who 


* See also Maurice, ‘ Observations on the Ruins of Babylon,’ 1816 (Appendix). 
+ Se. The people of Uruk (Greek Orchoé), now Warka, which lay on the western 
bank of the old Euphrates, now the Shatt al Kar. 
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dwell on its banks, have long since dammed up the waters of the Euphrates 
for the purposes of irrigation, and it can only discharge itself into the sea 
by the aid of the Tigris.” 

The writer has repeatedly, in the course of journeys by air from 
Basra to Kuweit and Baghdad, traced the old bed of the Euphrates from 
the Hor ‘Abdullah past Zubair to the neighbourhood of Suq ash 
Shuyukh, near Ur of the Chaldees: the network of ancient canals 
dependent in part on the Euphrates and in part on the Tigris, which 
covered the whole area from Suq ash Shuyukh to Rafidhiya near Jabal 
Sanam and Abul Khasib and even lower is still, from the air, very plainly 
visible: it appears, however, to be of very great antiquity, and it is 
possible that it was the need to furnish the upper and richer lands near 
Suq ash Shuyukh with water that caused the Orcheni so completely to 
divert the waters of the Euphrates from the main channel as to cause 
it eventually to abandon its bed. 

In any case we are fully justified on the evidence in assuming Bubiyan 
island to be the gift of the Euphrates, and to consist of silt brought down 
by the Euphrates, and the Euphrates only, before the beginning of the 
Christian era, since when this channel has been dry and no additions of 
silt have been made. 

Of the area lying between the old Euphrates bed and the present 
Shatt al ‘Arab channel, Sir William Willcocks (‘ The Irrigation of Meso- 
potamia,’ 1911) writes : 

‘‘Immediately downstream of the open water past Basrah, Zobeir, 
the heads of the Khor Abdullah, and up to Fao stretches a belt of com- 
paratively high-lying land almost 1°50 metres above mean sea-level and 
over 200,000 hectares in extent. As the Tigris and Euphrates traversing 
their swamps can never have brought down this deposit, the comparatively 
high land has evidently been formed by the Karun River. In ancient 
days, when the joint waters of the Euphrates and Tigris entered the 
Persian Gulf by the western head of the Khor Abdullah and the Karun 
by the eastern head, the muddy waters of the Karun swept over these 
lands and laid down this deposit. The Karun, unlike the Euphrates and 
Tigris, traverses no swamps, but comes straight down from the Persian 
hills at a high velocity and carries its muddy water into the sea, and is 
capable to-day as it was in the past of forming such a delta.” 


Elsewhere he writes : 

‘*The country past Amara and Gurna on the modern Tigris was an 
immense sheet of fresh water known as the Susiana lake. The levels of 
the country prove this beyond the question of a doubt. 

‘*The Karun River has played no small part in the formation of the 
Tigris-Euphrates delta. While the Tigris and Euphrates have left all 
their deposit behind in the Babylonian, Chaldean and Susiana marshes, 
the Karun has always hurried down from the Persian hills and carried 
its silt-laden waters into the Persian Gulf or into the joint stream of the 
two other rivers. It has been the sole factor in forming the comparatively 
high-lying land which stretches from Basra eastwards. This tongue of 
land protects the Tigris—Euphrates swamps from the inroads of sea water, 
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and keeps them fresh. The Basra bar is formed almost entirely of Karun 
mud. The Tigris and Euphrates mud lies far away to the west”’ (Geogr 
Four., Jan. 1910, p. 3). 

The writer finds it difficult to accept Sir W. Willcocks’s views as ex- 
pressed above, considering it more probable that the high-lying land 
referred to represents the southern margin of the Great Chaldean Lakes, 
forming a barrier between these lakes, which were probably fresh or 
brackish according to season, and the open sea. This broad strip of 
high-lying land runs, according to the levels, from near Zubair and the 
Shatt al ‘Arab, its southernmost limit being a little north of Abadan, 
its northern edge about level with Mohammerah : the northern edge runs 
roughly parallel with the Karun as far as Marid, where it is lost in the 
great depression of Fallahiya ; the southern edge runs from above Abadan 
to Qubban. This comparatively high-lying strip is marked by the traces 
of ancient canals, showing that it was recognized in ancient times as being 
less liable to be flooded by salt water, and as being better drained : it is 
also marked in places by accumulations of fresh-water shells, and flotsam 
washed up in the course of periodic floods. 

A more probable solution than that of Sir William Willcocks or that 
of Sir Percy Sykes,* and one that is supported by the topography of the 
country and is consistent with the accounts of early historians, is, in my 
view, that a great lake or chain of lakes existed south and east of a line 
passing north of Qurna, a little south of Amara, some 30 miles south of 
Hawiza, some 20 miles south of Ahwaz, and some 30 or 40 miles south 
of Ram Hormuz; into these lakes poured the Tigris, the Karkhah 
(Choaspes), the Karun (Eulzus or Pasitigris), and the Jarrahi (Hedyphon) 
by separate mouths. The lake fed by the Jarrahi had doubtless its own 
exit into the Hor Musa, as at present, and received in flood-time a pro- 
portion of water from the Karun, as it still does by old channels leaving 
the main stream at Ahwaz, at Kut ‘Abdullah, and at Kharma above 
Dorakwain (Daurat al Qaiwain), 30 miles above Mohammerah on the 
left bank of the Karun. 

The lake fed by the remaining streams had but one exit, the present 
Shatt al ‘Arab, or the Bahmishir, for Arab tradition, which had been 
proved accurate in many respects, states that the Bahmishir was the 
original mouth of the Shatt al ‘Arab, and that the present main channel 
past Fao is a subsidiary channel of more recent formation: the latter 
was, however, in use in the eleventh century, from Nasir-i-Khusrau’s 
account. 

Pliny also affords some confirmation of this view. After giving a 

* ‘History of Persia,’ 1915, vol. 1, pp. 42-43, quoted zz extenso below. 

+ Vide Strabo, quoting Polycletus, “‘ The Choaspes, and the Eulzus, and the Tigris 
also enter a lake, and thence discharge themselves into the sea; . . . according to 
others, the rivers which flow through Susis discharge themselves by the intermediate 


canals of the Euphrates into the single stream of the Tigris, which on this account 
has at its mouth the name of Pasitigris.”’ 
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detailed description of the upper course of the Tigris, he says it divides 
into two channels, which reunite, after which it assumes the name of 
Pasitigris ‘‘ and discharges itself into the Chaldean Lakes, which it 
supplies for a distance of 70 miles. Escaping from them by a vast 
channel, it passes the city of Charax* to the right, and empties itself 
into the Persian Sea, being 10 miles in width at the mouth.’ If this 
reading of history is correct (and it is consistent with the known data 
regarding silt deposits), the coast-line at the beginning of the Christian 
era must, as shown on the sketch-map, have roughly coincided from 
Bubiyan island with the present shore, curving thence inwards to some- 
where near Abadan, and have joined the present coast-line somewhere 
neat Qubban. 

Nor must we omit to consider the effect on the distribution of land and 
water in this region of the gravels, sand, and silt brought down from the 
Arabian plateau in the diluvial period by the stream that once flowed 
down the Batin, which drains an area of 150,000 square miles, at a 
period when the mouths of the Euphrates and Tigris were not far from 
Hit and Samarra respectively. The heavy gravel and coarse sands 
from the Batin, and the vast quantities of lighter silt from the Karkhah 
and Karun, must have combined to form a barrier of comparatively high 
land between Chaldea and the Persian Gulf, thus creating and per- 
petuating for all time a lacustrine régdme. 

Mr. Philby, in ‘ The Heart of Arabia’ (vol. I, p. 243), writes on this 
subject as follows : 

‘* We passed into a tract called Al Mafrash, or the delta of the Batin, 

a wide area of gently swelling downland intersected by a network of 
depressions, which once upon a time no doubt were the channels along 
which the flood-waters of the Batin found their way to the Euphrates or 
the sea ; for in ancient times, before the process of desiccation had created 
the deserts of northern Arabia and the alluvial deposits of the two great 
rivers had formed the fertile flats of Mesopotamia, a great river descending 
from the Harra of Khaibar in the far west along the bed of Wadi Rima 
and the Batin, which are in reality a single channel, must have flowed 
here into the Persian Gulf. . . .” 


In addition to the considerations above quoted, other facts, which 
have only recently been brought to light, lend support to this view. On 
the left bank of the Shatt al ‘Arab from Qurna to Mohammerah, for a 
distance of from 5 to 10 miles inland, can still be seen the remains of a 
vast system of irrigation canals, aligned with mathematical regularity, 
dependent not on the tides of the Shatt al ‘Arab, but on direct flow from 
the Karkhah, or the Karkhah marsh, in that portion of the system which 


* The most probable site of this unidentified emporium would appear to be on 
the island of Abadan, probably at its north-western end; extensive ruins and the 
general level of the ground lend colour to this location which has been adopted on 
archeological grounds by Professor S. A. Cook (‘ Cambridge Ancient History,’ vol. T. 
Map 7). 
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lies above Basra and, it would seem, on direct flow from a lake which 
formerly occupied an area of which the modern ruins of Kushk Basri 
and Kushk Hawiza are the centre, in that portion which lies below Basra. 
The levels support this supposition ; a small sheet of water, the Ghadir 
of Jafariya, still occupies its centre, and in times of exceptional rainfall 
this sheet of water extends to within a few thousand yards of the Shatt 
al ‘Arab, from which it very slowly recedes. 

I have found nothing to support the idea, which was embodied in the 
maps made during the first part of the nineteenth century, that these 
canals were dependent on the Karun. The perfect alignment both of 
the main and subsidiary canals forming this system, the symmetry of the 
lay-out, which is sometimes rectangular and sometimes fan-shaped, can 
only be appreciated from the air. It is unlike anything else of the kind 
that I have seen in Mesopotamia and Persia, and it seems impossible 
to ascribe it to a later date than the fourth century A.D.: it is possibly 
much older. 

Finally, attention must be directed to the existence of a very large 
and very ancient canal, some 60 or 70 feet in breadth, running from the 
Karun near Marid to the Shatt al ‘Arab, where it terminates at the 
extremity of the Abu Jidiya (Failiya) creek. This great canal, the trough 
of which is now some 4 feet above plain-level and is encrusted for some 
obscure reason with a layer of gypsum some 2 feet thick, may well have 
been dug to connect the Karun and Shatt al ‘Arab when the lakes began 
to be unnavigable. The Haffar Canal was probably dug when this 
canal, in its turn, silted up and was deserted by the Karun, which carries 
three times as much silt at Ahwaz in proportion to its volume as the 
Nile at Cairo, and even more than the Tigris at Baghdad (Willcocks, 
op. cit.). 

In all discussions regarding deltaic formation in Mesopotamia it 
should be borne in mind that at the present day probably less than 10 per 
cent. of the silt which passes Baghdad and Falluja ever passes Fao ; 
almost all is deposited in the vast Chaldean Lakes, which have probably 
existed since the beginning of historical time, though their position an 
extent have undeniably altered and are no doubt still altering. The size 
of Bubiyan Island shows that once, in prehistoric times, the Euphrates 
must have-carried vast deposits of silt to its mouth ; the size and shape 
of the old Karun Delta, between the Bahmishir and the Blind Karun, 
shows that the Karun must have done the same. The Tigris appears to 
have been far less active: and the comparatively rapid extension of the 
narrow tongue of land at Fao, which has been estimated by Rawlinson at 
53 metres per annum from 1793 to 1833 (though Hogarth gives 72 feet a 
year or nearly 1} miles in a century, less than half Rawlinson’s estimate), is 
no indication of the average extension of the whole coast-line over a period 
of years. There is absolutely no reason to think that the coast-line at 
Bubiyan has advanced at all in the past twenty centuries (7.e. since the 
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Euphrates deserted that channel), nor that the coast east of the Bahmishir 
has advanced since the Karun abandoned it. 

It seems clear (1) that the coastline at the mouth of the Shatt al ‘Arab 
advanced very slowly until the Karun, at the end of the eighteenth century, 
forced its way into the Shatt al ‘Arab. As soon as this happened, the 
Bahmishir, which was originally a mouth of the Shatt al ‘Arab, not of 
the Karun, began to silt up; the process is continuing steadily at the 
present day. 

(2) The Shatt al ‘Arab below Mohammerah, forced to accommodate 
more water than before, began to enlarge its bed and to cut the great 
bend between Mohammerah and Abadan ; this process is also continuing 
at the present day and is a source of some anxiety. Fortunately the land 
on the right bank at this point is higher than elsewhere, as already 
remarked, and is also unusually heavy and compact in texture, without, 
it appears, any substratum of sand, such as often appears a few feet 
below the surface, notably at Basra and at Abadan, north and south 
respectively of this high-lying strip. 

(3) Islands began to form in the Shatt al ‘Arab below the junction of 
the Karun owing to the inability of the Shatt al ‘Arab to carry off the 
Karun silt. This process likewise still continues. Col. Chesney’s 
survey of 1836 shows the main stream of the Shatt al ‘Arab* running 
down what is now only a boat channel; Mohallah island was of 
insignificant size, and the present main channel was then only a boat 
channel. The southern end of the island of Umm ar Rassas opposite 
the mouth of the Karun was situated a mile above the latter, instead of, 
as at present, 2 miles below. There were then no islands in the Shatt al 
‘Arab below Abadan, and we know from early records that these did not 
begin to form till about 1876. 

Having now dealt with the old mouths and courses of the Euphrates 
and Tigris, we will turn to the Karun which, for our purposes, may be 
considered to enter the deltaic area at Ahwaz. 

Ahwaz to-day is some 68 feet above the sea, and fresh-water shells 
are to be found on the surface, along well-marked lacustrine terraces 
near it to the south. The probability is that the range of hills at the foot 
of which Ahwaz stands is still rising, perhaps only an inch or two in a 
century, but fast enough to keep pace with the erosion of the river, or, 
otherwise, the rapids would probably have disappeared by now. The 
same consideration applies to the rapids of Sinn al ‘Abbas on the Karkhah, 
20 miles west-north-west of Ahwaz. 

The earliest detailed historical reference to the Karun is that of 
Arrian, who wrote in the second century A.D. In his work is preserved 


* When Chesney made his survey, the Euphrates, flowing between well-defined 
banks, joined the Tigris at Qurna; but between that date and the present the Euphrates 
has broken through its right bank and cut a channel into the Shatt al ‘Arab at Qarmat 
‘Ali, 6 miles above Basra. 
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the substance of the Journal of Nearchus, the Admiral of Alexander 
the Great, describing his voyage in the fourth century B.c. from the mouth 
of the Indus to Ahwaz. Having at last reached Diridotis, at the mouth 
of the Euphrates, Nearchus learnt that Alexander was marching towards 
Susa; he therefore retraced his course from Diridotis so as to join him 
by sailing up the Pasitigris (Karun) and : 


‘“* They had now Susis on their left hand, and were coasting the shores 
of a lake into which the Tigris empties itself. . . . It is a distance of 
600 stadia (z.e. 68 miles) from the entrance into the lake up to the river’s 
mouth at Aginis, a village in the province of Susis, distant from the city 
of Susa 500 stadia (57 miles). . . . Weighing from the mouth of this river 
they sailed up its stream through a fertile and populous country, and having 
proceeded 150 stadia (17 miles) dropped anchor. . . . Messengers having 
returned with tidings that Alexander was approaching, the fleet resumed 
its voyage up the river, and anchored near the bridge by which Alexander 
intended to lead his army to Susa.”’ 


Sir Percy Sykes, in his ‘ History of Persia,’ vol. 1, pp. 42-43, writes 
as follows : 


“The Greek admiral mentions the fact that between the mouths of 
the Euphrates and the Tigris there lay at the period of his famous journey 
a lagoon into which the Tigris then discharged. Of still greater interest 
with reference to Elam is his statement that one hundred and fifty stadia, 
or 17 miles, from the mouth of the Karun the bridge of boats leading 
from Persepolis to Susa is reached.* He adds that this point was six 
hundred stadia, or 68 miles, from Susa. As this is the exact distance 
from Susa to the modern Ahwaz, which not only lies on the direct Susa— 
Behbehan-Persepolis route, but is situated at a point where the famous 
natural barrage facilitates a crossing, the identification of this centre 
is of primary importance ; for, working down from it, we can accurately 
fix the position of the coast. To-day, if we measure the distance of 17 
miles down-stream from Ahwaz, we come to Kut Omeirah, which thus in 
the fourth century B.C. lay at the mouth of the river Karun. To continue 
our identifications, the mouth of the Tigris lay 600 stadia, or 68 miles, 
from that of the Karun, and the mouth of the Euphrates was situated 
3000 stadia, or 340 miles, below Babylon itself, also a fixed point. This 
works out at some 7 miles above Kurna. Here or hereabouts was the 
mouth of the Euphrates at that period. 

** Taking then these observations of Nearchus, which not only are 
those of an author on whom reliance can be placed, but are corroborated 
in other ways, we have a sufficiently accurate delineation of the coast-line 
at a most important period. For if we take the earliest historical era of 
Babylonia to be the middle of the fourth millennium, from that period to 
the present day is about 5400 years. Now the voyage of Nearchus was 
undertaken some 2240 years ago, and thus gives us a faithful geographical 
description of Babylonia and Elam at a period which is almost half-way 
between the days when Lagash was a flourishing seaport and the twentieth 
century, when it is more than one hundred miles inland.” 


* It is owing to this statement that it can be laid down that Ahwaz was at or near 
the mouth of the Karun at the time of the earlier expedition (Sir Percy Sykes’ footnote). 
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I am unable to accept the view put forward by Sir Percy Sykes: 
he believes the mouth of the Euphrates at this period (fourth century B.c.) 
to have been the Hor ‘Abdullah, for, later, Strabo (writing about 18-19 
A.D.) states that the Euphrates also (.e. as well as the Tigris) is navigable 
up to Babylon, a distance of more than 3000 stadia (340 miles). 

The area enclosed between the coast-line, as suggested above, ter- 
minating 7 miles above Qurna and the present shore-line (including 
Bubiyan Island which has an area of about 250 square miles), is about 
10,000 square miles, an area equal to 6,400,000 acres, or 30,976 million 
square yards. Assuming a deposition of silt of approximately 60 feet, 
this would involve the deposition of 620 thousand million cubic yards— 
say 470 thousand million cubic metres. 

The average volume of silt carried annually past Falluja by the 
Euphrates is 1°22 million cubic yards, that of the Tigris at ‘Amara is 
1°54 million cubic yards:* at Baghdad it would probably be about 
2°2 million cubic yards. The Karun is responsible for an unspecified 
amount, probably not exceeding one million cubic yards per annum. But, 
as remarked by the Ministry, “‘ the Euphrates carries practically no silt 
at its junction with the Tigris ; practically the whole of its silt is deposited 
in the Shinafiya and Hammar Lakes, which act as huge settling tanks.” 

As already remarked, only a very small proportion of silt-bearing 
water from the Tigris reaches Qurna, probably not over to per cent. ; the 
rest flows into marshes—on the right bank, above and below ‘Amara, and 
on the left bank, at and below ‘Amara. A proportion of the water returns 
on either bank below Qal’a Salih entirely free of silt, and a still larger 
proportion reaches the Hammar Lake near Kabaish, likewise silt-free. 
The whole silt content of the Karkhah settles in the marshes, the stream 
of Swaib which enters the Shatt al ‘Arab below Qurna being entirely 
silt-free : the Swaib also probably receives a certain quantity of Tigris 
water which finds its way down the Chahala canal and through the 
marshes. The Karun alone deposits its whole silt content at the mouth 
of the Shatt al ‘Arab. 

There seems, therefore, no reason to think that the annual increment 
of silt passing Fao is in excess of 1°25 million cubic yards as against 
725 million cubic metres postulated by De Morgan, who in his ‘ Mission 
Scientifique en Perse,’ vol. 2, pp. 283-299, writes : 

‘** The mean daily deposit (discharge ?) of the Shatt al ‘Arab is estimated 
by Barns at 6700 cubic metres per second [say 200,000 cusecs]; during 
two-thirds of the year its waters contain about 0°5 per cent. of argillaceous 
matter held in suspension. It thus results that its annual contribution to 
the Persian Gulf is about 725 million cubic metres. This calculation 
corresponds sufficiently accurately with the annual advance of the coast- 
line, if it is accepted that the argillaceous particles are all precipitated in 
the zone comprised between the outlet of the Shatt al ‘Arab and a radius 


* Figures obtained from Ministry of Communications and Works, Baghdad, zx 
epistola, 26.1.24. 
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of 20 miles of Fao Point. Though these calculations may be a little 
fanciful, as it is impossible to take into account the nature and effect of 
submarine currents, they nevertheless demonstrate that the work of 
filling up, to which Chaldea owes its existence, continues in our day, and 
that little by little the Persian Gulf will itself be transformed into a vast 
plain prolonging Mesopotamia.” 


The discharge of the Shatt al ‘Arab when the Tigris, Euphrates, and 
Karun are in flow simultaneously amounts to some 300,000 cubic feet per 
second, and the low-water discharge may be taken at from 40,000 to 
60,000 cusecs; but these figures are only approximate, and further 
observations are necessary. 

There is ample evidence that until the end of the eighteenth century 
the whole volume of water of the Karun entered the sea by the now 
disused channel which runs past Qubban into the Khor Musa, splitting 
below Qubban into four channels, Dauragistan, Silaik, Kuwairin, and 
Muwailheh. De Thevenot is conclusive as to the végzme of the Karun 
at the time of his journey (1665), and we know from the published records 
of the East India Company that the Karun continued to enter the sea vza 
Qubban at least as late as 1766, though Arab history records that in 
1763 Sheikh Salman broke the dam at Marid, which it seems had been 
built to prevent too much water from finding its way down the Haffar 
channel, a tendency which had been noticeable for some years previously. 

The island of Dha on the right bank of the Karun at Marid is stated 
by Arabs to have been artificially formed, a canal being dug between it 
and the right bank to serve as a by-pass for native craft. This was no 
doubt made, like dams on the Euphrates to-day, by sinking a number of 
“sausages”? of brushwood, weighted with stones, across the whole 
length of the river, serving to add some 2 or 3 feet at most to the height 
of the water. 

The Salmaneh Canal, some 10 miles above Marid, is said to have 
been cut by Sheikh Salman after he had broken the dam, to mitigate the 
loss of water to the lands of Qubban. 

De Thevenot’s account explicitly describes the Haffar reach of the 
Karun (¢.e. from Marid to Khumba or Manikh) as an artificial canal, 
thus confirming the accuracy of the Arab tradition that ‘in the days of 
Karim Khan Vakil, a woman could ‘ hand a dish of dates across the 
Haffar Canal at low tide without entering the water.’ ” * 

When visited by De Thevenot, Qubban was a thriving settlement 
and the country on either bank was green and cultivated ; to-day the 
whole area from the Karun past Qubban to the sea is a salt-incrusted 
wilderness, difficult of access, and deserted even by seagulls, but at 
Qubban itself traces of canals and stumps of palm trees can still be seen, 
and the old channel is navigable, by ships drawing 14 feet, to within 12 

* The /chan Numa gives the length of the Haffar Canal as four parasangs (farsakhs), 
or 12 miles, which is the approximate distance to-day from Marid to Manikh. 
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miles of Qubban and, by vessels drawing 3 feet, up to Qubban itself at 
high tide. When the Karun comes down in full flood, as in the winter 
of 1923-24, it discharges much of its flood water down this channel, 
but such occasions are now rare.* 

The conclusion which the writer draws.from the admittedly incomplete 
information summarized above is that the annual increment of silt at the 
bar is only about one six-hundredth as great as estimated by De Morgan, 
and it would seem that the position of the seashore can have altered very 
little during the last sixty centuries, though no doubt very large areas 
formerly covered by brackish lakes have been reclaimed : even this pro- 
cess, however, may have been effected at the expense of areas elsewhere, 
which have been inundated consequent on the raising of the level of the 
delta nearer the sea. 

Abnormal floods which occasionally occur have the effect of repro- 
ducing such lakes over vast areas round Basra and Mohammerah ; the 
following is an extract from the Consular Report on Basra for the year 
1896: 

“In the spring the waters of the Tigris and Euphrates rose to an 
abnormal height, inundating the country for miles around. The oldest 
inhabitants of these parts have no recollection of the occurrence during 
their lifetime of a similar flood. Much damage was done to the date- 
trees by the high water in the Shatt al ‘Arab, which flooded the date-groves 
and remained stagnant, thus utterly destroying, it is estimated, about 
2 million trees.” 

On this occasion, Mohammerah town was surrounded, and the whole 
desert inundated to a depth of two feet. The floods of 1915 and 1916 are 
also said by the local inhabitants to have reached a much higher level 
than had been known for many years, causing inundations in Basra and 
the surrounding country. In 1915, the floods were attributed to unknown 
causes at the sources of the rivers Euphrates and Tigris, possibly a late 
spring and a sudden melting of the snows in Armenia. In 1916, the 
floods were attributed by the local inhabitants to the construction of the 
Shu’aiba bund, from the Shatt al ‘Arab near Ma‘qil to the high ground 
of Shu’aiba north of Zubair, which prevented the surplus water of the 
Euphrates from passing from the Hammar Lake as formerly into the 
Hor ‘Abdullah. No figures are available as to the quantity of water 
which found its way to the Hor ‘Abdullah before the completion of the 
Shu’aiba bund: in April 1915, when the historic battle of Shu’aiba was 
being fought, the whole distance from the gates of Basra city to old 
Zubair, a distance of some 6 miles, was under water, and the amount 
discharged into the Hor ‘Abdullah must have been very large. On the 
other hand, when a steady southerly wind coincides with spring tides, sea 
water is driven to a depth of about a foot up to the railway embankment 
between Basra (Makina) and Zubair. 


* Members of the Chesney expedition explored this area in November 1836, on 
which date the position was approximately as it is to-day (R.G.S. ¥ ourna/, 1837, vol. 7): 
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Floods in the Mesopotamian delta are caused by any one or more of 
the following seven factors : 

(1) Spring tides, which rise 8} to 9 feet as against neap tides, which 
rise 4 to 5 feet as a minimum. 

(2) Continuous southerly gales (gaus) which bank up water as 
much as 23 feet: such winds are prevalent from October to May. 

(3) Abnormal snowfall in the highlands drained by the Euphrates 
and Tigris. 

(4) Abnormal snowfall in the highlands drained by the Karun. 

(5) Abnormal local rainfall, such as occurred in the early spring of 
1924 in the Karun basin, luckily before the snows began to melt. 

(6) The simultaneous rise of the Euphrates, Tigris, and Karun. 
Generally speaking, the Karun rises to its maximum first, followed by 
the Tigris, and some six weeks later by the Euphrates. 

(7) A landslip in one or more of the narrow gorges through which the 
Little and Great Zab and the Khabur debouch on to the Mesopotamian 
plain would hold up and suddenly release, when it collapsed, an immense 
volume of water.* Such landslips are well known in the upper reaches 
of the Indus, and special precautions are taken to cope with them 

The first two factors mentioned frequently operate simultaneously 
and cause unusual but manageable floods. The great floods of 1896 
were probably caused by the simultaneous operation of the first four 
factors, as we know that the Karun rose in that year at Ahwaz to a level 
which it has only twice exceeded (by 4 feet) in 1898 and 1924. The 
simultaneous occurrence of all seven factors, or even of the first six, is 
happily exceedingly rare, but it is bound to occur occasionally, even if 
only once in a few hundred or thousand years ; the Biblical tradition of 
the Flood is probably a memory of some such disastrous coincidence of 
cycles. Arab histories contain numerous references to devastating floods 
in ‘Iraq.t Loftus (‘ Travels and Researches,’ pp. 7-8) says that the 
river broke down the walls of Baghdad in 1831 and swept away 7000 
houses in one night. 

It is hoped that these remarks may serve to evoke the expert opinions 
of archzologists, engineers, and others better qualified than the writer 
to express opinions and to make deductions from the data available. 

Dredging the Bar.—The possibility of dredging the bar of the 
Shatt al ‘Arab was not seriously considered { until about 1910, when the 
project was mooted by German engineers apparently in connection with 
the possible adoption of Basra as the terminus of the Baghdad Railway. 


* Dickson, Captain B., ‘‘ Journeys in Kurdistan,” Geogr. Four., 1910, vol. 35, 
p- 365. 
t G. L’Estrange, ‘ The Lands of the Eastern Caliphate.’ 
¢ The possibility of dredging the inner anchorage at Bushire and the approach 
to it was seriously considered in 1903, but nothing came of it, as the Persian Government 
iost no time in announcing that under no circumstances would they dredge the harbour 
themselves nor permit it to be deepened by others. 
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A tiny bucket dredger, the remains of which are still to be seen rotting 
on the foreshore at Tanuma (Basra) was ordered, presumably to dredge 
the canals that water the date-groves; rumour magnified its size, and 
long before it reached Basra it was reported in the bazaar that the Germans 
intended forthwith to dredge the bar. Diplomatic pourparlers followed, 
and in June 1914, just before the outbreak of war, the Turks, with the 
concurrence of Germany, had initiated a Convention with the British 
Government which provided for the establishment of a Navigation or 
Conservancy Commission for the Shatt al ‘Arab which. would supervise 
lighting, buoying and dredging, etc. The President of the Commission 
was to be a British Engineer of repute. The outbreak of war of course 
put an end to this, as to many other Anglo-Turkish schemes. 

In 1916, the question of dredging the bar was seriously considered by 
the military authorities as a means of economizing tonnage, and a detailed 
inquiry was made by Sir G. Buchanan, who had recently been appointed 
from India as Director-General of River Conservancy ; it was decided 
that the task of dredging the bar was too great and would take too long 
to be practicable as a war measure, but an attempt was made to ameliorate 
conditions on the bar in some degree and, between July 1916 and April 
1917, the Rangoon dredger Cormorant removed some 400,000 tons of 
material, reduced the outer bar by 1 foot to 18 inches, and incidentally 
demonstrated that the bar consists only of fine sand and silt with occasional 
patches of coarser sand. 

After the Armistice the question was examined afresh, and detailed 
proposals were put forward, on the basis of Sir G. Buchanan’s reports. 
Financial difficulties however made further progress impossible at this 
juncture and it was not until 1922 that the question was again raised, 
this time by the Anglo-Persian Oil Co., Ltd., whose business at Abadan 
was much hampered by the impossibility of fully loading tankers there. 
Mr. F. Palmer, of Messrs. Rendel, Palmer & Tritton, was deputed by 
the Colonial Office, at the invitation of the ‘Iraq Government, to examine 
the problem and to make specific proposals for dredging the bar so as to 
obtain various depths up to 24 feet at low water. He personally in- 
vestigated the question on the spot in November 1923, and action was 
taken during 1924 to give effect to his proposals. 

The bar at the mouth of Shatt al ‘Arab does not differ from those which 
formerly blocked the entrances to many similar rivers, and there is no 
reason to think that it will not readily yield, as other bars have done, to 
expert treatment. It has constituted an impediment to navigation from 
the earliest times, more particularly of course since the introduction 
of steam vessels of deep draught. Below Fao, the river widens rapidly, 
and finally, after ploughing its way through miles of sand and mud- 
flats, mingles its waters with those of the Persian Gulf; and when the 
river currents have exhausted their energy, fluvial matter has been de- 
posited and a bar formed. Apart from this mechanical deposition, it 
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seems probable that salt water has a decomposing effect on the colloidal 
matter which is brought down by rivers ; matter in this form remains 
in suspension indefinitely and does not settle in still fresh water, but is 
precipitated when salt is present. 

Although the Persian Gulf is by no means a tideless sea, the tidal 
currents are weak at the head of the Gulf in comparison with the river 
currents, and the conditions at the mouth of the Shatt al ‘Arab are similar 
to those obtaining at the mouth of the Mississippi and other rivers of that 
class, z.e. the river current has sufficient strength to carry its silt far out 
to sea by one or more comparatively shallow channels: the amount of 
silt annually brought down has been estimated above at 1} million 
cubic yards (say 500,000 tons).* 

This quantity is not deposited within a restricted area, but is spread, 
as the chart shows, by the action of wind and currents over a very large 
area; the amount that is likely to be deposited within the 300-foot 
dredged channel in any one year is infinitesimal and, so far as this annual 
increment is concerned, the frequent passage of deep-laden steamers along 
the dredged channel would suffice to keep it clear, once it has been dredged 
to the correct section, z.e. when the banks on either side have reached the 
permanent angle of repose of the material of which they are composed : 
a study of the charts shows this to be equivalent to a slope of 1 in 100. 
At all events, if it proves to be possible to create such a channel by the 
use of the two dredgers now about to commence operations, it should 
be easily possible to maintain that channel with one of them. 

It remains only to consider the possibility of a change in the direction 
of the main channel from Fao seawards. 

The first detailed survey of the bar was made in 1827 by Lieut. G. B. 
Brucks and S. B. Haines. Although copies are still to be found in the 


India Office, it appears to have been entirely lost sight of by all concerned, 


and it was not utilized by the Chesney Euphrates Expedition, which in 
1837 made a fresh and far less accurate survey of the mouth and bar of 
the Shatt al ‘Arab. No further detailed surveys are on record till that 
of 1890 by Lieut. Gunn, R.N., which was published by the Admiralty. 
All these surveys show the existence of two channels branching off near 
the mouth of the river. 

In 1905 there was a partial survey of the entrance to the Shatt al 
‘Arab, which showed that great changes were taking place ; the blind 
gut between the eastern and western channels was developing into the 
main channel, and the old eastern and western channels had disappeared. 

The date of the next completed survey was 1911. A further great 
improvement was recorded: the new channel was maintained and 
improved, the inner bar carried a minimum of 23 feet of water at high 
water ordinary spring tides, and the outer bar was greatly curtailed in 


* Calculated at 100 Ibs. to the cubic foot, or 22°40 cubic feet to the ton. 
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breadth and, with the exception of one small patch, carried a minimum 
depth of 23 feet at high water ordinary spring tides. 

The survey completed in the spring of 1917 under the order of Sir 
G. Buchanan, Kt., C.1.£., Director-General of River Conservancy 
M.E.F., showed that the inner bar had entirely gone, but that the outer 
bar had seriously increased and was much broader and 3 feet higher 
than it was in 1911. Sir G. Buchanan was disposed to think that this 
deterioration was caused by the material scoured from the inner bar having 
been carried along and deposited on the outer bar. 

He considered it not unlikely that, with the steady increase of the 
outer bar, the river would break through in another direction, possibly 
reopening the old eastern channel. To guard against this, and to assist 
the river to keep in one channel through the mud flats, thus increasing 
its strength and scouring powers, he advised in 1917 the construction of 
a half-tide training-wall, commencing from the left bank opposite Fao 
and following the general sweep of the main channel for a distance of 
about 5 miles. It is not however proposed to construct training works 
for the present, at all events until further experience has been gained of 
the behaviour of the channel after dredging has been completed. 

The attached plans, reduced by permission from those prepared by 
Mr. Palmer, show the changes that have taken place on the bar during 
the past hundred years ; it will be seen that the rate of growth of the coast- 
line even near Fao is exceedingly small, and that the channel from Fao 
to the bar tends to move slowly eastwards, owing no doubt to the gradual 
silting up of the Bahmishir. 





DR. HAMILTON RICE ON THE RIO BRANCO 


()* February 2 we received by mail from Dr. Hamilton Rice a long 

and interesting report of his latest expedition in the Amazon 
basin, dated from Boa Vista on the Rio Branco, 6 November 1924. 
The same report was sent to the Boston Evening Transcript and 
published on January 24. From it we learn the first details of the 
journey upon which Mrs. Rice and he started soon after we saw them 
last at our Anniversary Dinner on May 26. 

They arrived at Manaos on July 23, and the same evening a 
revolution started, but “relations with the revolutionary authorities were 
throughout of the pleasantest, and everything was done to facilitate and 
expedite preparations and progress of the expedition.” They did not 
however get away from Manaos until August 20, reaching Carvoeira on 
August 25, and after spending two days in mapping the complicated 
months of the Rio Branco, arrived at Vista Alegre on September 3. 

The expedition is elaborately equipped with two hydroplanes for 
aerial survey, in charge of Captain A. W. Stevens and Mr. Walter Hinton, 
of the U.S. Air Force. There are two launches, the well-known 
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Eleanor I1., 45 feet long and of 14 feet beam (of which a photograph was 
published in the ¥ourna/l for November 1921, 58, 324), and a new one 
of which we have no details. Mr. J. W. Swanson, the radio-telegraphist 
of two previous expeditions, has this time a powerful transmitting set, of 
which more later, and has an assistant, Mr. MacCaleb. Dr. and Mrs. 
Richard Strong from the Harvard Medical School, with two assistants, 
were to study tropical diseases: Mr. Ames and an assistant are the 
botanists, and Mr. Weld Arnold, who recently took the Society’s full 
course in survey and received the Diploma, is the topographer and field- 
astronomer, assisted by Mr. Charles Bull. The anthropologist, Dr. Theodor 
Koch-Griinberg, who was well known for his long travels in the Amazons, 
started with the expedition, but succumbed to malaria at Vista Alegre on 
October 8, 

Meanwhile, soon after the first arrival at Vista Alegre, it was decided 
that Mrs. Rice, Dr. and Mrs. Strong, and other members of the Harvard 
School of Tropical Medicine Unit, must return, and they caught the 
steamer leaving Manaos on September 11. Dr. Hamilton Rice, who had 
gone down with them to Manaos, was detained there by sickness, but 
was able to return to work on October 12, and reached Vista Alegre for 
the second time with the Z/anor 77. on October 20. During his absence 
the hydroplanes had photographed the Rio Branco up to the base at 
Vista Alegre, and Mr. Arnold had determined many astronomical 
positions on which to tie the photographic traverse. He used exclusively 
the method of equal altitudes with the prismatic astrolabe attachment to 
the theodolite designed by Mr. Reeves, finding it quick and accurate. 

Dr. Rice gives some interesting details of a hydroplane reconnaissance 
which left Boa Vista at 8 a.m. on November 3. They came down at 
Sao Marcos where the Uraricuera and Tacutu join to form the Rio 
Branco, and turned west up the former, coming down again at Aparecido, 
and going on to Santa Rosa, which they reached at 2 p.m. Next 
morning they started at 6.15 a.m., and took the southern channel round 
the large island of Maraca; but finding the water very broken, they cut 
across the island to the northern channel, and then 50 miles upstream 
above the head of this island before sighting any smooth water. They 
were back near Santa Rosa at 9.15, rested some hours, and returned to 
Boa Vista at 5 p.m., having reconnoitred something like 200 miles of 
the river. 

Two days later Dr. Rice sent his report by mail. At Boa Vista he is 
about 170 miles due south of Roraima at the three-boundary point of 
Brazil, Venezuela, and British Guiana. His objective is the Serra Parima, 
the source of the Uraricuera, some 120 miles west of the furthest point 
reached in the above reconnaissance ; and he mentions the organization 
of a second party which was to join him there after passing through 
Venezuelan territory. 

Meanwhile Mr. Swanson had been establishing his wireless station at 
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Boa Vista, which he reached on September 11. After six weeks’ hard 
and discouraging work, as Dr. Rice reports, he got in touch with Manaos 
on October 22, and thereafter was through Manaos in daily communica- 
tion with the outer world. About the middle of January Mr. Gerald 
Marcuse, of Caterham, began to pick up Morse signals from the expedition 
in the early morning, and learned from an amateur in New York that 
Mr. Swanson was receiving his signals from Caterham. At 6.0 a.m. on 
the morning of January 19, Mr. Marcuse was called up by WJS and got 
into easy communication : at that date Mr. MacCaleb reported that they 
were also in touch with New Zealand. 

On February 6 we received, by the kindness of Mr. Marcuse, the 
following message : 

No. 1 words 68 vi@ WJS and 2 NM. Main party arrived at junction 
Urari and Uraricapara rivers January 19, latitude three degrees twenty- 
two minutes north, sixty-one degrees fifty-five west, progress slow, owing 
to extremely difficult physical conditions. Personnel expedition numbers 
over fifty, good food, and cargo-relay transport working efficiently. Unable 
use hydroplane at present due low water, objects expedition being attained. 
All well. This message sent by expedition’s own wireless. Rice. 

Mr. Marcuse kindly undertook to transmit a reply, and after a failure 
on February 7 owing to atmospherics was able to get through at 6.30 a.m. 
on February 8, conveying the congratulations and good wishes of the 
Society, and expressing particular pleasure at the success of the astrolabe 
attachment. 

It will be historically interesting to put on record the technical details 
of this first communication by radio to the Society from an expedition in 
the field. Mr. Marcuse informs us that the station WJS at Boa Vista is 
using a Delco lighting set of gas-engine dynamo, and accumulators, from 
which they run a motor generator. The wave-length was 81 metres. 
Mr. Marcuse is using a motor generator running off the mains, which 
will give up to 1 kilowatt to the valves, but has never been used at full 
power. His aerial is an 8-wire cage, go feet long, to a mast go feet 
high. To receive he uses a low-loss tuner with rectifier, and one step low- 
frequency amplification. 

Thanks, therefore, to the skill and energy of Mr. Marcuse on this side 
it is established that an expedition 5000 miles away in difficult conditions 
can from time to time report to us its progress from the field, provided 
that it can transport the rather heavy and elaborate equipment required 
for sending. ‘This is a luxury of exploration suitable for river work, but 
not practicable otherwise. The essential use of wireless in the field is to 
receive time-signals for longitude, which is happily far simpler, and now 
practicable almost anywhere. Whether it is an advantage to take off the 
glamour of an expedition into the unknown by reporting daily is a matter 
on which opinions will differ. But we were very pleased to have the 
message from Dr. Hamilton Rice telling of his excellent progress. 
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PLACE-NAMES IN SINKIANG 
J. H. Reynolds, Secretary, P.C.G.N. 


N making its decisions the Permanent Committee on Geographical 
Names is confronted with varying degrees of difficulty, some 
countries giving very much more trouble than others. At a recent 
meeting the Committee tackled an unusually complicated problem when 
it considered the general principles to be followed in rendering place- 
names in Sinkiang. This great territory in the west of the Chinese 
dominions is better known as Chinese Turkistan, a name which gives 
some indication of the difficulties in nomenclature ; for here there is on 
the one hand an official language, Chinese, with a series of names prac- 
tically never used in ordinary life within the territory itself, and on the 
other a native language, Turki, with another series of names, many of 
which are not recognized officially at Peking. When it is considered 
that Chinese is written in an elaborate system of ideographs, the best 
romanization of which is in dispute, and that Turki employs the Arabic 
alphabet (of which, indeed, the same may be said), but having little or 
no literature of its own, in the eastern region at all events, is by no means 
certain about its orthography, and, further, that the Chinese have made 
gallant but unsatisfactory attempts to transcribe some Turki names 
into their own limited syllabary, it will be seen that to say exactly how 
we should write a place-name in Sinkiang is by no means an easy matter. 
We may disregard the usual additional variants originating from Russian 
maps and German atlases. 

At its inception in 1919 the P.C.G.N. passed a provisional Resolution 
“ that the spelling of the Chinese Postal Guide be adopted for all names 
which occur in it.” This meant that the Wade system of rendering 
Chinese, followed by most scholars, was discarded, and the official 
romanization of the Postal Guide with all its inconsistencies was preferred 
to it, on the principle that a ready-made list of names, officially recognized, 
should be adopted wherever possible. 

For purely Chinese names and within the limits of China proper the 
Postal Guide spellings, though displeasing to scholars, have an obvious 
advantage. But it is in the rendering of non-Chinese names, Mongol 
and Tungus, Tibetan and Turki, that the Postal Guide leads us into 
trouble. Let us consider how it deals with place-names in Sinkiang 
[Wade, Hsin-chiang]. 

(a) In many cases, the Postal Guide gives the Chinese name alone. 
This applies to most small places, and it is not always easy to identify 
Chinese post offices with Turki villages ; e.g. are Luntai (east of Kucha) 
and Shanshan (east of Turfan), as shown in the somewhat diagrammatic 
Postal Atlas of China, identical with the Bugur and Pichan of the Survey 
of India maps? There are, however, some important names among 
them ; and these may be divided into two classes: (1) those where 
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an attempt has been made to render the Turki names in a Chinese 


form, as: 
Chinese. Turki. 
Wade. Postal Guide. 

Ha-la-ha-shih Halahashih Qaraqash 
K‘u-ch‘é Kuche Kucha 
K‘u-érh-lé Kuerhlei Kurla 
Pai-ch‘éng Paicheng Bai 
Sha-ya Shaya Shahyar 
Ta-pan-ch‘éng Tapancheng Daban Ching 
T‘o-k*é-sun Tokosun Toqsun 


and (2) those where the Chinese name is quite different from the Turki, 


as: 
Wade. Postal Guide. Turki. 
Chén-hsi Chensi Bark6l 
Ha-mi Hami Qomul 
Hui-y tian Hweiy iian Ili 
Shu-lé Shuleh Yangi Shahr 
Hsin-p‘ing Sinping Qara Qum (Yangi 
Shahr) 

Ts‘é-lé-ts‘un Tsehletsun Chira 
Wén-su-lao-ch‘éng Wensuhlaocheng Aqsu (K6hna Shahr) 
Wu-shih Wushih Uch Turfan 
Yii-t‘ien Yiitien Keriya 


It is possible that the Chinese Tapancheng may be the original name 
and Daban Ching a Turki rendering of it; Ch‘éng is Chinese for 
“walled town,” but dadan or davan is a regular Turki word meaning 
a pass. Ts‘é-lé(-ts‘un) may represent Chira. Laocheng in Wensuh- 
laocheng is a translation of the Turki Kéhna Shahr, both meaning 
old town. 

(4) For most of the important towns the Postal Guide gives the 
Turki (or Mongol) name as an alternative in brackets, as : 


Wade. Postal Guide. 
Ho-t‘ien Hotien (Khotan) 
Pa-ch‘u Pachu (Maralbashi) 
P‘i-shan Pishan (Guma) 
So-ch‘é Soche (Yarkand) 
Sui-lai Suilai (Manass) 


But in many cases the non-Chinese name is incorrectly spelt, quite apart 
from the question, to be considered later, whether the letter Q should be 


used, as: 
Wade. Postal Guide. Turki or Mongol. 
Ho-érh-kuo-ssii Hoerhkwosze (Gorgos) Khorgos 


Ning-yiian Ningyiian (Kuldja) Qulja 
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Wade. Postal Guide. Turki or Mongol. 
P‘u-li Puli (Sailikal) Saidiqol * 
Shu-fu Shufu (Kashgar) Kashghar or Kashgar 
Ti-hua Tihwa (Urumtsi) Urumchi 
Wén-su Wensuh (Aksu) Agsu (Yangi Shahr) 
Yeh-ch‘éng Yehcheng (Kagilik) Qarghaliq 
Yen-ch‘i Yenki (Karashar) Qara Shahr 


In the case of Yangihissar (Yingkisha) [Wade, Ying-chi-sha] the 
Postal Guide puts the Turki first, while in that of Turfan it omits the 
romanized Chinese Tulufan [Wade, T‘u-lu-fan]. 

In Kiashi (Paitzepa) [Wade, Chia-shih (P‘ai-tzii-pa)] both names are 
actually Chinese ; but Paitzepa is evidently merely a Chinese attempt 
to transcribe the Turki (strictly Arabic-Persian) Faizabad. In Kitai 
(Kuchengtze) [Wade, Ch‘i-t‘ai (Ku-ch‘éng-tzii)] again both names are 
Chinese, the name Kitai being apparently taken from the place Ch'i- 
t‘ai-hsien now called Laokitai [Wade, Lao-ch‘i-t‘ai)], z.e. Old Kitai, in 
the Postal Guide. Parenthetically it may he noted that the form Guchen 
often found on maps is the Russian rendering of Kucheng, the Russians 
generally writing hard x for final mg and soft » for final z in Chinese 
syllables. 

It is obvious that such incorrect spellings as the Postal Guide’s 
Kagilik and Sailikal cannot be adopted; and, even if Kashgar and 
possibly Kuldja are allowed to stand as established by convention, we 
can hardly retain Karashar and Urumtsi, which found their way into 
the Second General List of Asiatic Names in consequence of the 
P.C.G.N.’s Resolution of 1919 mentioned above. After considering 
the whole question, the Committee has decided to follow in general the 
spellings of the Chinese Postal Guide, except for non-Chinese names 
unsuccessfully transliterated therein, and to adopt for Turki, etc., names 
the correct spelling, with the romanized Chinese form when and as given 
in the Postal Guide added in brackets. There are, of course, a great 
number of small places, not to mention all rivers, mountains, etc., which 
do not occur in the Postal Guide, and therefore must bear their native 
names alone. 

It thus becomes necessary to determine the most suitable translitera- 
tion of the Arabic alphabet as used for Turki. Although in this language 
certain pairs of consonants are interchangeable so that we may find, 
for instance, the word for a hill written either Debe or Tepe, and although 
there may often be some uncertainty and variety in the sounds of the 
vowels, there is really only one matter in serious dispute, and that is the 
sound and rendering of the letter which the P.C.G.N. some years ago 


* Perhaps Sarighgol or Sarigqol, a rather wide district to name a post office after ; 
the Postal Atlas marks Puli on the Tash Qurghan river about the spot where the smal] 
Saidiqol Jilgha comes in from the east. 
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determined after much consideration to transliterate Q in the Arabic 
language, and similarly treats it in Persian and Osmanli Turkish, on the 
ground that as pronounced by these peoples it has a sound quite distinct 
from the ordinary K. Let us see what the authorities on Turki have to 
say about it. 

One of the first Europeans to write about the Turki language, 
Hermann Vambéry, in ‘ Cagataische Sprachstudien’ (Leipzig, 1867), 
uses K (K with a dot beneath it) for the letter rendered Q by P.C.G.N. 
in Arabic, Persian, and Osmanli Turkish, and says that it “ist tiberall 
ein starker Kehllaut, und zwar je éstlicher wir vordringen, desto rauher 
treffen wir ihn an. In Chiva gleicht er dem arabisch-persischen Kaf, 
in chinesischen Tatarei klingt er als ein scharfes CH ”’ [¢.e. KH]. 

Probably the best-known work on Turki is R. B. Shaw’s ‘ Sketch of 
the Turki Language.’ He also used K in Part I., published at Lahore 
in 1875; but when this was reprinted in the fournal of the Astatic 
Society of Bengal, 1877, and Part II., the Vocabulary, was published as 
an extra number in 1880, the letter Q (and not K) was used throughout. 
In his Grammar (p. 4) he says that this letter is ‘‘ pronounced far back in 
the throat with a kind of choking effort. The Yarkand pronunciation 
of it is rougher than that of the Persians. Sometimes interchangeable 
with GH.” It is noteworthy that in the pairs of interchangeable letters 
K (Q) is coupled with GH, and “ ordinary K” with “ ordinary G.” 
There is a good example of the interchange of Q and GH in his Vocabulary 
(p. 164), where he gives both Kashghar, “‘ the spelling usual among the 
Western Turkistanis, and which has now been adopted in the coinage 
of the reigning Amir,” and Kashgar, “ the spelling used by the natives 
of the country both in their everyday transactions and also in their books.” 
It is true that Q and K are interchangeable in affixes like the adjectival 
-liq, -lik (Vocabulary, p. 180), ‘“‘ which takes various forms according 
to the letters of the word to which it is affixed.” But Shaw evidently 
meant that this change was according to rule and was accompanied by 
change of pronunciation. ‘ Thus (Part I. p. 84) if the throat has been 
put into the half-choking state necessary to pronounce the ghain or the 
kaf and another guttural comes immediately afterwards, it is difficult 
to prevent this being sounded with the same choking effort. . . . Thus 
gutturals of either class, which may be roughly designated as common, 
K and G, and true (choking) K and GH, when contained in a root, 
tend to bring any guttural contained in an affix into the same class.” 
There would therefore be no inconsistency in writing Qarghaliq and 
Tikenlik. 

In his ‘‘ Eastern Turki Grammar,” published in English in J/?- 
tetlungen des Seminars fiir Orientalische Sprachen, 1912, pp. 111-183, 
and 1913, pp. 113-211, G. Raquette, who states that he “ lived as a mis- 
sionary in the country for nearly thirteen years and always kept an ear 
open for the phonetics of the language,” uses Q throughout, remarking 
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that “‘Q would evidently be the proper sign for the guttural K sound,” 
He admits that ‘it is a well-known fact that two people seldom hear 
alike, especially if they are of different nationality.” 

Raquette was assisted by Dr. A. von Le Coq, who, in addition to his 
own ‘ Volkskundliches aus Ost-Turkistan ’ (1916) and “ A Short Account 
of the First Royal Prussian Expedition to Turfan,” in the Yournal of the 
Royal Asiatic Soctety, 1909, pp. 299-322, contributed largely to Sven 
Hedin’s ‘ Southern Tibet ’ (1922). He invariably uses Q, and (* Southern 
Tibet,’ 9, p. 92) describes this letter as ‘“ tief in der Kehle hervorge- 
brachter K laut.” 

Dr. K. B. Wiklund, in Sven Hedin’s ‘Central Asia,’ 2, p. 655, 
says, “‘ In addition to the usual K there occurs also in Turkish, and in 
Semitic and other languages, a deeper or velar K, which is often written 
Q in both philological and geographical works. This sound occurs also 
in the Turkish dialects of Central Asia, and for philological reasons it 
would be interesting to have a special sign to indicate it, and write, for 
example, Qizil = ‘“‘ red,” an orthography which cannot very well be 
either ambiguous or misleading, though perhaps the distinction may 
appear to many to be too refined. But as Dr. Hedin in making his 
observations did not discriminate between Q and K, I was of course 
unable to carry out the differentiation.” 

F. Grenard, in vol. 3 of Dutreuil de Rhins’ ‘La Haute Asie,’ 1898, 
also makes no distinction between the two letters in his List of “‘ Termes 
Géographiques,” but he recognizes a difference in the ‘‘ Linguistique ” 
part of the volume, where he uses italic A in order “ de distinguer dans 
les noms turcs le K guttural du K ordinaire.” He remarks (p. 61), 
‘‘ En comparaison de la prononciation du Turkestan russe, celle de 
Khotan et de Kéria est dure, hachée, gutturale 4 l’extréme.” 

Sir Aurel Stein, however, uses K indiscriminately, and says (‘ Memoir 
on Maps of Chinese Turkistan and Kansu,’ p. 62), “‘ In recording Turki 
and Iranian names I have followed the system of transliteration approved 
by the International Congress of Orientalists and used also, in its simplified 
Hunterian form, for Indian Government Publications. . . . No dis- 
tinction has been made in the case of words derived from Arabic between 
the several kinds of sibilants, gutturals, etc., which are pronounced alike 
by the people of Chinese Turkistan.” 

The Royal Asiatic Society, in its Report on Transliteration, states that 
its ‘‘ system is almost identical with that approved of by the International 
Oriental Congress held at Geneva in 1894’; and in the Geneva Trans- 
literation Table for “‘ Arabic and Allied Alphabets ”’ the letter Q is used. 
No special mention is made of Turki (though peculiarities in Persian, 
Hindi, Pashtu, and Turkish are noticed), and in Dr. A. von Le Coq’s 
article (¥.2.A.S., 1909, p. 299) mentioned above, Q is used in the 
Turki names. 

Even if the gutturals in question were ‘‘ pronounced alike by the 
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people of Chinese Turkistan,” a distinction in writing would be useful 


to distinguish readily such words as K6l (= lake) and Qol (= valley), 
or the termination kand (= town) as in Yarkand and qand as in 
Samarqand, a pre-Turk name. 

Further, it may be remarked that Turki is closely akin to Osmanli 
Turkish, many words being identical; is it desirable that the words 
for ‘‘ white” and ‘‘ black,” for example, should be rendered Aq and 
Qara in Osmanli, but Ak and Kara in Turki, and, if so, where is the 
border-line ? 

Having considered the matter in all its aspects the Committee, who 
had the advantage of Sir Aurel Stein’s valuable assistance, finally decided 
that, when it is possible by written evidence or philological analogy to 
be certain of the occurrence of the letter transliterated Q in Arabic names 
by P.C.G.N., that letter should be so written in rendering Turki names. 
Thus we shall write Charkhliq, Qarghaliq, Qomul, Toqsun, and Aqsu 
(white water), Bash Qurghan (head fort), Qara Qash (black jade), Qum 
Quduq (sand well), Qungur (dun), Qurug Tagh (dry mountain), Taushqan 


(hare), etc., and we can be equally certain that Q should not be used 


in Keriya, Kéhna Shahr, Kucha, Kurla, Tikenlik, Yarkand, etc. ; but, 
with regard to a name like Domoko, we must keep the K in the absence 
of evidence to the contrary. (Is it possible that this last word is Tibetan ?) 
There are many names of small places all over the world, where, short 
of visiting the actual spot, it is almost impossible to lay down the exact 
spelling and pronunciation. 





THE “COLUMBIAN” WORLD-MAP IN THE 
BIBLIOTHEQUE NATIONALE 


La Carte de Christophe Colomb.—Charles de la Ronciére, Historien de la 
Marine frangaise. Paris: Editions Historiques; Edouard Champion. 
1924. 10 X 10. With Facsimiles of Maps, etc. 500 francs. 


HE announcement made last spring of the discovery (or more correctly, 
identification) by M. de la Ronciére, of the Bibliothéque Nationale, of 
a map thought by him to have been prepared by Columbus himself or under 
his immediate direction, naturally attracted much attention and was referred 
to provisionally in the ¥ournal for July, p. 80. The promised reproduction 
of the map, to be accompanied by an explanatory memoir, has been eagerly 
awaited, and its recent publication supplies a welcome means of studying the 
evidence for M. de la Ronciére’s thesis in detail. That thesis naturally falls 
into two parts: in the first, proof of the Columbian authorship of the map is 
put forward; in the second (such authorship being assumed as proved), the 
map is held to throw new light on the ideas and intentions of Columbus. These 
two aspects of the subject may be considered separately, though not kept quite 
so distinct as they might have been in the memoir itself. 
It is necessary however to begin with a few words about the map itself, 
which is drawn on a sheet of parchment measuring about 3 feet 74 inches by 
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2 feet 2} inches. Bought by the Bibliothéque Nationale in 1849, its existence 
had already been known to students, though until last year its importance was 
hidden under an erroneous description as a ‘‘ Portuguese map of the sixteenth 
century.”” Even so competent an authority as Kretschmer had been content to 
accept this mistaken description, no doubt failing to examine the map in detail. 
The sheet of parchment contains two distinct maps, the larger, to the right, 
showing the coasts of Europe, westernmost Asia, and Africa down to the 
mouth of the Congo in the style of the nautical charts of the period, while the 
smaller, to the left, shows the then-known world in a circular form, surrounded 
by the ocean, and by a series of circles representing the current notion of the 
nine concentric spheres of the Universe. This smaller map is of interest as 
revealing the general geographical conceptions of the maker, while the detailed 
legends of the larger give clues to his ideas on special points, particularly as 
regards the Western Ocean. 

Coming to the first and (as it seems to us) more important part of the 
thesis, we may admit at once that the evidence for the Columbian authorship 
seems more weighty than might have been anticipated, and that M. de la 
Ronciére has certainly made out a strong case for his conclusion. That the 
date really lies between 1488 and 1493 is shown by the fact that the world map, 
while tracing the whole west coast of Africa down to the Cape as revealed by 
the voyage of Dias in the former year, gives no hint of the discovery of America. 
That the author was an Italian is made probable by the mention of the Italian 
name of the Cape Verde group and the statement that they had been discovered 
by a Genoese, Antonio de Noli. A further connection with Genoa is traceable 
in the marking of a “‘ rio del Genovese” on the Guinea Coast, and perhaps too 
in the careful representation of the city of Genoa in its proper place. A legend 
describing Iceland, in the top left corner of the main map, brings us a 
step nearer Columbus himself, for it will be remembered that the Genoese, as 
reported by his son Ferdinand, claimed to have made a voyage to those northern 
parts in 1477 and to have even sailed 100 leagues beyond “ Tile” (Thule), 
even the southern part of which he placed in 73° N. Although the voyage was 
said to have been made in February the sea was not frozen, and the genuineness 
of the claim has naturally been suspected by critics. Their caution finds 
support in the words used on the map—f this is indeed the work of Columbus— 
for no claim is there made of personal knowledge of Iceland, the description 
being avowedly based on hearsay—the reports of the English who sailed there 
from Bristol for purposes of trade, and from whom Columbus could well have 
obtained the information during his undoubted visit to England in 1477.* 
The next step forward is the discovery that two long legends on the map are 
identical with passages in the ‘ Tractatus de Imagine Mundi’ of Pierre d’Ailly, 
a copy of which, printed in 1483, was owned by Columbus before he set out 
on his voyage, and was covered by him with marginal notes. This in itself 
would hardly be conclusive, there being no inherent improbability in the con- 


* M. de la Ronciére explains the misstatement of Columbus or his son as due 
to a confusion of the Feeroes (“‘ Frixlanda ’’) with Iceland (‘“ Tile ”’), indicated by the 
proximity of the two on the present map. But there is a positive contradiction between 
the map and the statement in that the rigour of the climate of Tile is insisted on in 
the former (the sea being said to be frozen for six months), while in the latter the 
identity of Tile with Frixlanda is asserted, and it is thus Iceland which is claimed to 
have been passed by 100 leagues in an ice-free sea. The claim must therefore 
have been made in bad faith, if both the map and the statement are to be ascribed to 
Columbus himself. 
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current use of d’Ailly’s work by two individuals. But M. de la Ronciére 
cleverly seizes on a further point as clinching the matter almost conclusively. 
The map-maker paraphrases one or two clauses in words almost identical with 
those used by Columbus, and the very same solecism (“ de ibi’’ for “‘ inde ”’) 
occurs both in the map and in the marginal note. It is difficult to avoid the 
conclusion either that the annotated book was used by the map-maker, or that 
the writer of the note and author of the map were one and the same. 

These are not the only indications M. de la Ronciére finds of association 
between Columbus and the map. When the Genoese developed his final 
proposals to the Spanish sovereigns in 1491 they were occupied with the siege 
of Granada, and a small town, Santa Fé, was created in its vicinity. Here 
took place the audience at which Columbus submitted ‘‘a world map drawn 
by himself.” Now it is certainly noteworthy that the map before us shows, 
in Spain, a large fortified city with walls and gates, and a smaller town likewise, 
both placed east of Seville. The first is said to give a good general idea of the 
walls of Granada as seen from without, while the latter might stand for Santa 
Fé. Perhaps more is made of this point than may seem quite justified, for 
it may be remarked that the fortified city is represented by the draftsman 
as if seen from the north, while the smaller town is placed to the south of it. 
Still, the prominence given to the cities of Spain (with other evidence of a 
Spanish mz/éiew) is at least an indication that the maker was in some way 
closely associated with that country. 

In discussing the general conception of the world displayed by the 
“Columbian”? map, M. de la Ronciére endeavours to show that this con- 
ception is just what is known to have been formed by Columbus. It shows the 
whole of the Old World as surrounded by the oceans, agreeing in this respect 
with the dictum of the navigator, ‘‘ Insula est tota terra.” That it alsosupports 
his view that the eastern and western extremities of the otkoumene were separated 
merely by an arm of the sea is not equally obvious, for a wide border of ocean 
is in fact drawn round the general land-mass on all sides. Like Columbus, the 
map places the site of the Terrestrial Paradise in the far extremity of Asia— 
certainly a noteworthy point of agreement. Like Martellus and Behaim, it 
shows a great peninsula running south beyond the Malay Peninsula, and gives 
it the name “ Patalis Regio”’—previously used by Roger Bacon, and perhaps 
derived from the Patala of Pliny—which recurs also in later maps. It is 
surely a slip to say that the name was given by Ptolemy to the same peninsula, 
for neither was any such name applied by him to this part of Eastern Asia, 
nor did he regard the land hereabouts as a peninsula at all, since he considered 
it as joined to Eastern Africa. Nor is it quite correct to say that in the map of 
Martellus (which M. de la Ronciére considers to be ‘‘ sans doute ”’ one of those 
criticized by Columbus for placing Cathay too far north) this country forms 
“the most northern region of Asia”; for if we take account of the curve of 
the parallels on the projection on which the map is evidently made, it lies in 
about the same latitude as the Caspian. 

It is somewhat remarkable that, as the writer points out, the geography of 
the east is almost exclusively Ptolemaic, for we know that Columbus was well 
acquainted with the travels of Polo, the results of which were so largely used by 
Behaim and others of his contemporaries. Here we might seem to have an argu- 
ment unfavourable to the Columbian origin of the map, but the explanation 
may lie in the small scale of the World-map, which gave little space for details. 
The relatively accurate knowledge of the West African coast (the trend of 
which in the small map distinctly recalls the map of Martellus assigned to about 
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1489) might be explained, perhaps, on the supposition that Martellus’ map 
was known to the maker, but M. de la Ronciére considers it due to the supposed 
participation of Bartholomew Columbus in the voyage of Dias.* He also 
lays stress on the known use by Columbus of a map like the present during the 
course of the voyage, with loxodrome lines and no indication of degrees, such 
as was given by Behaim. This seems to be a point of no great importance, 
since none of the charts used by sailors at the time were marked with latitudes 
and longitudes. 

It is natural to ask whether there is any evidence that the map is in the 
autograph of Columbus or his brother Bartholomew, both of whom are said 
to have been skilled in the making of charts. M. de la Ronciére admits there 
isnone. The script shows no resemblance to the known handwriting of either 
of the brothers, but is remarkable, in fact, for its unusual beauty and regularity. 
Yet support for the argument is found in this very fact, it being held that, as 
the map was destined for the sovereigns, the actual draughtsmanship would be 
put in the hands of a professional illuminator, and that the embellishment in 
the form of pictures of birds and animals on the back points in the same 
direction. The script (which is hardly to be matched in any other known 
map of the period t) is marked especially by the form of two capital letters— 
the S resembling the Greek r (merely a variant, in fact, of the cursive long S 
used by some of the early chart-makers) and the M, which resembles an H with 
a vertical stroke below the cross-bar. The names are either in black or red, 
no apparent principle governing the choice of the colours. 

Altogether, although there may be more difficulties in the way of full 
acceptance than M. de la Ronciére would be disposed to admit, the arguments 
in support of the first part of the thesis seem on the whole to predominate, and 
even were the map not the actual original, but a contemporary copy, its interest 
would not be greatly lessened. As regards the second part of the thesis— 
that the map gives a new insight into the ideas and intentions of Columbus— 
we cannot help thinking that M. de la Ronciére somewhat exaggerates its 
importance. The main stress is laid on a legend which has so faded as to be 
almost invisible to the eye, but which, by a remarkably clever piece of photo- 
graphy, has been rendered easily legible in a reproduction given in the text. 
It refers to a group of three islands placed in the open Atlantic a long way west 
of Ireland, and by the map-maker identified with the Island of the Seven Cities, 
said to have been peopled from Portugal, which played so important a part 
in the legendary lore of the time, by which all who sought to penetrate the 
mystery of the Atlantic were influenced. That Columbus too should have 
fallen under the spell was only to be expected, but it is surely a somewhat 
forced conclusion that the insertion of this island in the map (even granting 
that Columbus was its author) proves it to have been the “‘ secret goal ”’ of the 
voyage. Even were this island the first objective—and it is to be observed 


* He bases this conclusion on the expression of Bartholomew, when recounting 
the arrival of Dias in Lisbon and giving details of the voyage: ‘in quibus omnibus 
interfui.” This might however be taken as referring only to the reception in Lisbon 
and not to the voyage itself. 

+ The nearest approach to its style is perhaps to be found in the names in capital 
letters in one of the MSS. of Dati’s ‘ La Sfera,’ reproduced by Nordenskidéld, but 
this is of a considerably earlier date. It would be interesting to discover whether the 
special form of the S and M mentioned above is commonly met with in illuminated 
MSS. of the period, and whether it might afford any clue to the nationality of the 
draughtsman. 
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that it is placed in the map far north of the route actually sailed—it might 
rather be regarded as a stepping-stone to what lay beyond—Cipangu with its 
wealth vaunted by Polo, and further still the great Empires of Eastern Asia— 
than as in itself the main object of the voyage. In fact, M. de la Ronciére 
himself speaks with a somewhat uncertain voice in the latter sections of the 
memoir, for he reaches the final conclusion that Columbus did have a dual 
object—that he was at the same time “‘ pursuing the mirage of an island still 
sought for in the eighteenth century ” and a believer in a “ route to the Far 
East shorter than the African periplus or even the Isthmus of Suez and the 
Red Sea ”’: a probable enough view certainly, but one which hardly seems to 
gain distinctly new support from the map now brought to public notice. 

The work is brought out in excellent style, and besides the fuil-size photo- 
graphic reproduction in black, there is a reduced version in the colours of the 
original, giving a good idea of its general appearance. A reproduction of a 
nautical chart by Beccario is given for the purpose of comparison. The 
French text is followed by an English translation, which we think was hardly 
necessary for any students likely to be interested in the subject. It is moreover 
not altogether satisfactory, French phrases being sometimes too literally 
translated, while a few strange words and spellings have creptin. The original 
is written in a somewhat theatrical style, which may suit the genius of the 
French language but which hardly sounds so well in English. We could 
willingly have dispensed with this translation could its place have been taken 
by a tabulated list of all the place-names and legends, such as was given with 
the recent reproduction of the Contarini map by the Trustees of the British 
Museum. It is to be hoped that the good example set by the latter in publish- 
ing their reproduction at a price within the reach of all students will be followed 
when the popular edition of the Columbus map said to be contemplated makes 
its appearance. The present edition is very costly and is limited to 125 copies. 


E. H. 





THE OSSENDOWSKI CONTROVERSY 


Man and Mystery in Asia.— Ferdinand Ossendowski. London: Edward 
Arnold. 1924. 84 X 5, pp. x. + 295. With Portrait. 14s. net. 
HEN, in the course of last summer, a second book of Asian adventure 
\) \) appeared in the name of Dr. Ferdinand Ossendowski, again with the 
collaboration of Mr. Lewis Stanton Palen, the writer of this notice amused 
himself for a while with the hypothesis that there was no such person as 
Ferdinand Ossendowski. Though he was said to be a high authority on 
mining in the Far East, and the author of many scientific papers, his name 
could not be found in the indexes to scientific literature. There was an Antoni 
Ossendowski and an A. M. Ossendovskij, presumably the same: but no 
Ferdinand. Certain indications that the book was written in English and not 
translated from the Polish : some very doubtful science : some very tall hunting 
stories: and a general air of Mr. John Buchan’s ‘‘ Green-Mantle” about it 
made it tempting to speculate on the possibility that the ‘‘ collaboration ” was 
something nearer authorship. But this hypothesis broke down when Dr. 
Ferdinand Ossendowski came suddenly into the limelight last autumn, appear- 
ing dramatically in the offices of a Paris newspaper to confront a critic who 
does not mince his words: the author of two pamphlets, ‘“ Imposteur ou 
Halluciné ’’ and ‘‘ Ossendowski: Le Menteur sans honneur.”’ 
Dr. Ossendowski’s first English book, ‘ Beasts, Men, and Gods,’ had a 
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considerable success in the summer of 1923. From the publisher’s advertise 
ment we gather that Zhe Times called it ‘‘ a veracious book of marvels,” and 
the Morning Post ‘‘ the most wonderful book of warlike adventures which has 
appeared for many a long year.”’ We believe that ‘a famous American 
publicist ’ quoted in the latter review meant to be complimentary when he 
described its author as ‘‘the Robinson Crusoe of thetwentieth century.” Our 
own reviewer (Geogr. Four., August 1923, 62, 193) found ‘“‘a good deal of 
geographical interest in the book ”’ and concluded that the whole is “‘ a remark- 
ably unimpassioned account of almost incredible happenings. It rings true 
on every page.’’ But we may point out to foreign critics that the last phrase 
does not mean quite the same as “‘ it zy true on every page.” 

The book was translated last year into French and German, and a great 
storm of criticism arose about September in several places on the Continent of 
Europe. Dr. George Montandon of Lausanne led the attack with a minute 
demonstration that certain stages of the journey were incredibly rapid, and 
others inexplicably prolonged: he professed in particular grave doubts on the 
brief recital of the enormous journey southward into Tibet and back again. 
Meanwhile another critic had found some sad lapses in the historical references, 
and a third had demonstrated by the refined methods of textual criticism that 
the Tibetan episode was a late interpolation in the original text. Dr. Mon- 
tandon had spent some time in Siberia at the head of a Red Cross mission: he 
had seen some of the country described by Ossendowski, and was in a position 
to criticize on broad grounds the value of a book which no one could reasonably 
take as a serious contribution to topography, for its author was a fugitive, 
without any means of exact observation, and must have relied almost entirely 
on memory for his details. The account of his long flights across Siberia and 
Mongolia has one single date, and the elementary sketch-map is on so small 
a scale that it can be no more than a general indication of the route. There 
is hypnotism, occultism, and a ‘‘ King of the World ” in a subterranean king- 
dom, all outside the possibility of criticism. The only serious value of the 
book might be in its picture of the political and social conditions following on 
the overthrow of the Russian Imperial power in Asia: and the critics have 
scarcely touched upon the truth or falsehood of Dr. Ossendowski’s presentment. 
They tastened instead upon inconsistencies of reconstructed dates and rates of 
travel, upon mistakes in historical allusions, upon the method in which the 
story had been written or dictated to Mr. Palen in Washington ; and the rather 
chaotic pamphlets of accusation and the newspaper cuttings which we have 
received are filled with the words zmosteur, charlatan, Schwindler, menteur, 
and chasseur des dollars (the last applied to the collaborator). 

So on November 22 last the French weekly paper Les Nouvelles Littéraires 
arranged a confrontation of Dr. Ossendowski, on his way home to Warsaw 
from Algiers, with Dr. George Montandon, summoned from Lausanne: and 
this is the protocol of the meeting, from Les Nouvelles Littéraires of 
November 29: 

Procés-verbal de la réunion contradictoire. 


Etaient présents : 

George Duhamel, Pierre Benoit, Jean Bernier, Louis Aragon, Henri 
Massis, André Varagnac, Michel Merlay, Marcel Fournier, Pierre Naville, 
Edmond Jaloux, Frédéric Lefévre, Parijanine, Maurice Martin du Gard, 
Jacques Bacot, Jacques Guenne, Gabriel Bonvalot, Robert Renard, Paul 
Kleckowki, Serge Romoff, Camille Spiess, Mme. Rosa Bailly, Mme. Mon- 
tandon, d’Ardenne de Tizac, René Crevel. 
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M. Bonvalot présidait. 

Aprés avoir entendu les explications réciproques de M. Ossendowski 
et de M. Montandon, et les observations fournies par MM. Pierre Benoit, 
Georges Duhamel, M. Bonvalot, M. Jean Bernier, Michel Merlay, Massis, 

Il est établi que le conditionnnement de l’ceuvre de M. Ossendowski, 
comme il l’a luiméme déclaré aux Sociétés Géographiques de Paris, de 
Londres, ainsi qu’a d’autres Sociétés, n’est pas d’ordre scientifique, mais 
qu’il s’agit d’une ceuvre composée d’éléments relatifs A des impressions 
personnellement vécues ou a des récits recueillis par lui-méme. 

Contrairement aux déductions tirées par M. Montandon de la chrono- 
logie du livre, M. Ossendowski maintient qu’il est allé au Thibet (partie 
nord), ce que M. Montandon continue a contester. 

Signé.: G. BONVALOT, 
DOCTEUR GEORGE MONTANDON, 
DOCTEUR FERDINAND OSSENDOWSKI. 


This meeting was on November 22. On the day before Dr. Ossendowski 
had addressed to us the following letter : 


Paris, 21 of November 1924. 
To the Royal Geographical Society in London. 


GENTLEMEN, 

I published in England a book entitled ‘ Beasts, Men and Gods,’ 
Arnold, London, 1923. I am obliged to announce this book of mine is 
not a scientific work but only the romantic story of my travel across Central 
Asia for the large public. During my travel in 1920-21 in Central Asia 
I could not be a scientific traveller, because I was a fugitive from Soviet 
Russia and I have not some scientifical instruments, but more—I have 
not the linen on my body. So—my book ‘ Beasts, Men and Gods’ is 
exclusively a literary work, based on my observations in Central Asia. 

Yours very sincerely, 
DR. FERDINAND OSSENDOWSKI. 


In view of this declaration it seems unnecessary to trouble further about 
the question whether Dr. Ossendowski did or did not cross the Gobi and 
enter northern Tibet. His account of the exploit is so meagre topographically 
that one can make little of it anyhow. But we do not think that Dr. Montandon 
is justified in the tone of his pamphlet published after the confrontation. ‘ Le 
soir, le menteur atteint un plateau... Le menteur se remet en route... . 
Au bout de 2 jours, le menteur arrive au lac Kosogol,” etc. This is a dis- 
agreeable way of conducting an assault, in striking contrast with the cheerful 
temper of Dr. Ossendowski’s retort in the ¥ournal Littéraire of November 22, 
to his critic: ‘“‘ celui qui ne dédaigne point de rehausser l’éclat de son nom 
par cette modeste poignée de titres parant sa carte de visite.” 


We have now to consider Dr. Ossendowski’s second book—‘ Man and 
Mystery in Asia’ (London: Edward Arnold, 1924) purely as a work of art, 
for which the collaborator must take his share of the responsibility. As a 
work of art it has many defects. Its style is exotic. ‘‘ This Mr. Abuk is 
truly a rancorous individual,’’ remarks Professor Zaleski, when the shade of 
Abuk Khan is successful for the third time in spoiling the photographs of his 
tomb—the red dolmen in a valley where ‘‘ there might exist the rare but possible 
phenomenon of the interference of rays where the dead waves of light made no 
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impression on the plates.’’ It is also platitudinous: ‘‘ Life is life: it weeps 
over its dead, visits their graves, but continues its course full of struggle, 
energy, the wish for existence and wisdom.” As a work of imagination it has 
some merits: we are glad to meet the guides who swore so energetically that 
their very horses looked on them with shame, and the terrible brigand One 
Eye who had another eye, an “ artificial sphere,”’ that was ‘“‘ 
penetrable mask for the robber in the locality.” 

Of the many tales of sport we may choose the bear hunt with Engineer 
Wolski and a Tartar. The three saw through glasses three superb deer, but 
as they were 5000 yards away “‘ we had to get nearer them for any reliable 
shooting.” After a long stalk they arrived within 1200 yards of the quarry, 
and having allotted their targets fired simultaneously. Two were found stone 
dead: the corpse of the third was carried off by a bear, that also fell to the 
Tartar after a long pursuit and some fancy shooting at 2000 and 1000 yards. 
Let us turn then to the social experiences of our author. He has a talent for 
being in at the death. He stays witha rich Tartar, Spirin, and admires the skill 
of his son Mahmet in horse-breaking, with incredible details. Two days later 
Ossendowski himself, while geologizing, finds Mahmet murdered by horse 
thieves. He is on the spot again for the ‘‘ Drama of Sikhota-Alin,”’ and the 
death of the convict in the Ussuri marshes, and the vengeance on the crazy 
monk in the Altai, and the theatrical end of the Black Monk of Sakhalin, who 
asked questions ‘‘about such scholars as . . . Flammarion and Poincaré” in 
this order. The strong arm of coincidence is overworked in this book, and we 
are reminded of Captain Wicks’ dime novel, with which there was nothing 
wrong except that things happened thicker than they do in real life, and the 
practical seamanship was off colour. 

Though the word Mystery occurs in the title, there is not nearly so much 
of the supernatural as in the first book, which is just as well, for the critics have 
suggested that the King of the World and the Kingdom of Agarthi were 
plagiarized from a strange book ‘ La Mission de 1’Inde,’ published by Saint- 
Yves d’Alveydre in 1910. They go further, and say that chapter xiii. of 
the second book, ‘‘ The Tiger Club,” is curiously like a story by the late 
Mr. Jack London ; and finally, that our author is also indebted to Mrs. Elinor 
Glyn! This last is an extreme example of the rather captious criticism to which 
Dr. Ossendowski has been subjected, but which, in our opinion, he does not 
altogether deserve. We should hesitate to believe without reserve in all his 
statements, and now that they are to be judged as literary efforts this is not 
necessary. In particular we cannot altogether believe in the seismic waves 
on Lake Szira which drove their boat right across the lake; nor in the hole 
in the lake-bed 50 feet across and 3200 feet deep, which some weeks later was 
1100 yards further north. They “ inferred that the bottom of Szira is movable, 
subject to some erratic and powerful changes, probably, produced by deep 
tectonic forces,” while we should infer that they were bad surveyors. But 
those who enjoyed the first book, and they were evidently many, may very well 
enjoy the second. ‘ For those who like this kind of thing, this is just the kind 
of thing they will like.” 


the most im- 
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ITALIAN CARTOGRAPHY 


La Cartografia Ufficiale in Italia e 1’Istituto Geografico Militare— Notizie 
storiche raccolte e ordinate da Attilio Mori. Roma: Stabilimento Poli- 
grafico per l’Amministrazione della Guerra. 1922. 11 x 7}, pp. vill. + 425. 
Illustrations, Maps, etc. 

N 27 October 1922 the Istituto Geografico Militare celebrated its 
fiftieth birthday, and took occasion to produce an uncommonly hand- 

some volume dealing, not only with its own past, but with the history of official 

and scientific mapping in Italy. General Vachelli writes the preface, but 
confides the editorship to Prof. M. Attilio Mori of the University of Messina. 

Little attempt is made to deal with the earliest beginnings of mapping in 
Italy. The theme is topographical survey based on orthodox geodetic and 
astronomical observation, and the history of its development is given in three 
parts: Official mapping in the old Italian States ; The technical office of the 
General Staff and its doings (1861-1872) ; The ‘‘ Istituto Geografico Militare ” 
and the production of the map of Italy. Two further parts deal respectively 
with Geodesy (grand triangulation, astronomical position, and precise 
levelling) and with colonial and foreign surveys. 

The early history of Italian surveys is fascinatingly interesting. We find 
royal or ducal patrons, enthusiasts, Church and lay, in astronomy and geodesy, 
who grappled with the deviations from the vertical and topographical 
attraction, born mapmakers such as Borgonio and Rizzi-Zannoni, and able 
engravers. In almost every case the field and office work was organized by a 
branch of the staff of one or other army; sometimes that of the state in 
question, sometimes French, sometimes Austrian. Piedmont seems to have 
led the way with the compass map of Borgonio (1680) and the arc measure- 
ment of Beccaria (1760). Borgonio’s celebrated map from which an extract 
is reproduced ran into three editions, and was used by Napoleon in his 
Italian campaigns. It is said to be remarkably complete in detail, but hill 
forms shown in perspective, or more accurately in isometric projection, are 
unconvincing. Beccaria’s meridional arc of triangulation, measured with a 
quadrant, and calculated in terms of the toise disagreed so flatly with French 
conclusions as to raise a storm of controversy on local attraction. The 
University of Turin directed subsequent geodetic operations under the 
astronomers de Zach and Lirelli. In Lombardy the observatory of Breda 
was founded by the Jesuits in 1762. We find prominent mention here of 
Father Boscovich, who was, later, to take a leading part in the survey of the 
Papal States. In Venetia, Antonio Rizzi-Zannoni began surveys on a sound 
basis in 1776. This remarkable man, who had emigrated early in life to Paris 
and risen to eminence as a hydrographer, returned later to Venice and 
managed to obtain sanction for his schemes for mapping his native country. 
Padua was the mapping centre, and remarkable maps of its neighbourhood 
on the scale of 1/20,000 appeared in 1780. 

From about this time onward French influence in Lombardy, Piedmont, 
and Venetia was very strong. We find constant reference to Cassini de 
Thury and to Puissant ; Delambre’s Spheroid was adopted in Piedmont; the 
projections of Cassini and Bonne appear (the latter in Tuscany), and scales 
are functions of the metre and the toise. We get, for example, such scales as 
1/259,200 (one line equals 300 toises). The “ Ingénieurs Géographes ” were 
also very busy. Bacler d’Albe in 1802 made for Napoleon a special map 
which is mainly notable for its poor and straggling writing. The Cisalpine 
Republic carried on these geodetic and topographical labours under the 
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leadership of a survey office in Milan, which itself was dependent upon 
direction and advice from Paris. In 1826 Italians, French, and Austrians 
agreed to collaborate on the measurement of the 45th parallel of latitude 
from Bordeaux to Fiume. 

Then, in turn, comes the Austrian overlordship, which changed person- 
alities but continued to push on surveys and mapping as the French had 
done. We find however the 1/75,000 scale creeping in. By this time surveys 
on the ground were rising to a high level, and were generally as large as 
3 inches to the mile. A 1/50,000 map of Piedmont had appeared and a 
beautifully engraved reduction to 1/250,000 had been published. 

The survey of the Papal States owed much to Boscovich, whom we have 
seen busy at Milan, and to an English Jesuit, Father Maire. The earliest 
maps (1755) are poor productions cartographically but, for that epoch, very 
correct in position. The kingdom of the Two Sicilies was not behind 
Northern Italy. Under Rizzi-Zannoni, who was induced to leave his native 
Venice, its early maps are models of systematic field work and fine engraving, 
Two very interesting samples are given of his work, a 1/111,000 published in 
1788 and a 1/50,000 of Vesuvius published in 1793. Sicily was at times free 
to progress independently of Naples, and it is interesting to find von Schmettau 
publishing in 1720 a map on the scale of 1/75,000, and to read of the hydro- 
graphic surveys of Captain Smith in H.M. sloop Adventure. Tuscany was 
apparently the last of the old states to settle down to surveying its territories, 
but in the early years of the nineteenth century made very material progress. 
Indeed, the arc measurements, triangulation, and systematic mapping done 
under de Zach and, later, Giovanni Inghirami appear to have been better 
organized than any. Tuscany alone produced properly surveyed cadastral 
plans, controlled by triangulation, and as cadastrals were generally used, by 
reduction, to supply the detail, the Tuscan maps must have been pre-eminent. 
In the Tuscan 1/200,000 we find further record of Captain Smith’s activities 
in the soundings printed thereon. 

In 1839 the central geodetic and survey office of Northern Italy was 
removed by the Austrians from Milan and coalesced with other and similar 
Austrian offices to form the K. u. K. Militar-Geographisches Institut at Vienna. 
The French and Austrians were not the only foreigners to influence Italian 
mapping. Von Moltke, as A.D.C. to Prince Henry of Prussia, had something 
to do with the surveys of the Papal States in 1845, and we ourselves may find 
special interest in the publication of the second edition of Borgonio’s map in 
London in 1765 with “many additions and improvements,” in the use of a 
Ramsden sector by Rizzi-Zannoni in Naples, and in the contributions of Father 
Maire and Captain Smith which have already been recorded. 

The second part deals with the period 1861 to 1872, in which the new 
Kingdom of Italy absorbs Venetia and Rome, and in which the national 
surveys, entrusted to a “ technical office of the general staff,” begin to attack 
the national mapping problem. Surveys of the southern provinces at 
1/50,000 were begun and many subsidiary maps on smaller scales published. 
The chief interest in this part lies in the early history of the grand triangula- 
tion. Italian representatives at the Berlin meeting (1864) of the International 
Geodetic Association undertook arc measurements in Italy, in terms of 
Bessel’s toise, and in 1867 the first order triangulation was begun. A 10-inch 
theodolite was used, and a local toise was compared with that of Bessel 
in Berlin. 

The grand triangulation, dealt with in Parts 3 and 4, is now complete, in 
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so far as any scientific work of such a nature can be said to be complete, 
and is fully described. Almost the last item is the connection to Malta. 
Naturally the name of General Ferrero figures conspicuously in this record. 
Well-deserved mention is made of the printed records of the triangulation, 
which are probably the best and most complete of their kind, as some 
of us proved to our satisfaction during the war. A chapter on astronomical 
determination is full of interest to the geodecist, as is that on precise levelling 
and tide gauges, and the author has taken pains to give the most interesting 
figures of comparison with France (both Bourdaloue and the recent precise 
levelling under M. Lallemand), Austria and Switzerland. 

The most important national task of the Istituto Geografico is, however, 
the mapping, and the chief emphasis is laid upon the 1/100,000. The surveys 
on the ground for this map are carried out, in regions of strategical or 
economic importance, at 1/25,000 (more recently 1/20,000). Naturally then 
the instruments in chief use are the tachymetric plane-table (the ‘ pretorian” 
plane-table has been in use in Italy for over a hundred years) and the camera. 
Photogrammetry has found as great a development here as anywhere, and 
Italy now has a stereo-autograph worked by its erstwhile Austrian inventor. 
These 1/25,000 plans or “tavolettes” are published, and form an extremely 
reliable and well-reproduced series contoured at 25-metre vertical intervals 
with interpolated form lines at 5-metre intervals. In the future no doubt the 
1/25,000 and 1/50,000, at present printed only in black, will assume additional 
importance, for the 1/10,000 scale is not large enough to portray the close 
detail and small enclosures of the plains of Lombardy and Venice. There 
are many editions of the 1/100,000 (all well illustrated by extracts), hachured, 
contoured, hill-shaded, in black, bistre, and colours, In those opulent days 
which preceded the war General Gliamas brought out a highly coloured 
edition almost as ambitious as the 1/50,000 of France, but the result was not 
altogether happy, for the map with its mass of red roads and its quantity of 
names was overcharged. The two editions of most importance are those with 
contours over a brown hill shading, and contours fainter, over a brown 
hachuring. Opinions will vary; but it is upon the latter that the present 
choice has fallen. The illustrations which are given refer to the same country 
and are admirably reproduced but deal with alpine scenery, and leave one in 
doubt as to the effect in flatter and more developed parts. 

A very small Appendix is devoted to the war work of the Istituto Geo- 
grafico, As was the case in all combatant countries, the military mapping 
staff was immediately mobilized, and save for the “ Sezioni cartografiche ” 
(small bodies with headquarters of formations) lost to their proper work. 
Nevertheless here as elsewhere the surveyor fathered artillery intelligence, and 
trench warfare made its special and exhaustive demands. We can testify that 
British requests were promptly and efficiently met, and that it was a real 
pleasure to deal in matters of geodesy in a land where the plainest and fullest 
records are not only kept but published. 

The Institute is directed by a general officer under the general staff. The 
executive staff is composed of officers on the active list, and the rank and file 
are soldiers, ex-soldiers, and civilians, in something of the same proportion as 
the Ordnance Survey. The duties of the Institute are those of the Ordnance 
Survey, with the large-scale plans left out, combined with those of the Geo- 
graphical Section General Staff, only over a much restricted field. 

We congratulate General Vachelli and the author on the publication of 
this most interesting volume, and the Stabilimento Poligrafico on its beautiful 
printing and reproduction. H; St. J. L. W. 
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CARTE DU MONDE AU MILLIONIEME 


Carte du Monde au millioniéme: Rapport de 1924. Southampton: 
Bureau Central, Ordnance Survey Office, [1924]. 9} x 6, pp. 35. Shetch- 
map. 


HE Central Bureau of the International Map of the World, which has 
‘% been fixed by international agreement at the Ordnance Survey Office 
at Southampton, has issued a Report for 1924. The Report shows very clearly 
the present state of this international undertaking, which is at present the 
only geographical enterprise which can be so classed. 

If we reckon from 1891, which was the year in which Penck first suggested 
the scheme, thirty-three years have passed by since its inception, just one 
conventional generation, and it will be interesting to note the progress made, 
But before describing this, it will be right to note that no regular official action 
was taken until the London Conference of 1909; so that, frem the point of 
view of the Governments concerned, we are dealing with a period of fifteen 
years only. And then, of these fifteen years, the war and its troubled sequence 
of years account for a good deal of wasted time; though the war did, as a 
fact, stimulate the production of valuable provisional issues. 

It is estimated in the report that it will require something like a thousand 
sheets to cover the land surface of the globe, including the islands in the 
oceans. If we omit these we shall require some smaller number of sheets ; 
and if we allow for the issue of combined sheets in latitudes higher than 60°, 
as authorized, we may fix upon goo as the round number of real importance. 
Out of this total of some goo, 243 sheets have been issued in one form or 
another, or are in course of preparation ; that is to say, 27 per cent. But only 
21 sheets have been published in strict accordance with the Paris resolutions 
of 1913; no fewer than 168 sheets having been issued in forms differing in 
detail from the standard ; though the scale, the sheet lines, and many other 
essential matters, do conform. 

The Central Bureau rightly draws attention to this problem of the pro- 
visional sheets which constitute an important part of the scheme. The issue 
of such sheets was contemplated by the Paris Conference, which drew up some 
rules regarding them. The Central Bureau is of opinion that the time has 
come for more detailed rules for the mapping, on the standard scale, of those 
areas which are not sufficiently well surveyed for the application to them of 
the precise rules of the regular series. The Bureau points out the magnificent 
block of provisional sheets published by the Engineers’ Society of Rio de 
Janeiro. No fewer than 47 sheets have been issued by that Society. This 
forms the largest contribution made in recent years to the series, if we exclude 
the great effort made by the War Office and the Royal Geographical Society 
during the war—a block of sheets which covered Europe and part of Asia. 

The largest contribution to the regular series still remains that furnished 
by the Survey of India, a block of 12 sheets with two provisional sheets 
in addition. 

At the General Assembly of the International Geographical Union, which 
was held in Brussels in April last year, a unanimous resolution was passed 
which drew attention to the importance of the undertaking, and expressed the 
hope that the Central Bureau would communicate, through official channels, 
with the authorities of those countries interested, in order that the work might 
be expedited. The Report does not say whether this suggestion has been 
followed, but we may hope that it will be, if indeed action has not already 
been taken. 
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The Central Bureau indicates several matters which might properly be 
discussed at a future conference. They are of interest and deserve discussion 
and decision. Amongst these may be noted, the question of provisional issues, 
the desirability of certain new symbols, the improvements of the arrangements 
for sale and distribution, and the financial support of the Central Bureau, 
which has suffered from the rate of exchange. These and other matters 
present no serious difficulty ; but the discussion would be facilitated by a 
preliminary exchange of views, and it may be suggested that, if the next year 
or two are taken up in this way, the final discussion might very well take place 
at the time of the International Geographical Congress which is to be held 
in London in 1928. Whether the matter in question should be discussed by 
a special body, or whether the General Assembly of the Union should deal 
with them, is itself a matter for discussion. Perhaps the Central Bureau will 
consider this suggestion in its general bearings. 

The Report is admirably printed and the progress diagram is clear and 
shows how much has been done, and how much remains. Perhaps in future 
years the Report might be given a price and placed on sale. C. Bek 





THE HISTORY AND CONSTITUTION OF THE 
EARTH 


The Earth : its Origin, History, and Physical Constitution. H. Jeffreys, 
M.A.,D.Sc. Cambridge: University Press. 1924. I1 X 73. pp.x. + 278. 
16s. net. 

W E have here for the first time a fairly complete account of the facts 

and the speculations bearing on the past history of the Earth and 
its present constitution. The story begins with the nebular hypothesis of 

Laplace and the modifications which it has received at various hands, notably 

in recent times by Jeans and by the author himself. Much of this will be 

more or less familiar to readers. A more novel topic is the resisting medium 
which is supposed for a time to have occupied the interplanetary spaces, with 
its probable effects on the orbits. Next, coming to matters where speculation 
is more subject to control, we have lucid discussions of the age of the Earth 
and its thermal history, of the structural strength necessary for its support of 
continents and mountains, and of the origin of mountain ranges by contraction. 
The information supplied by Seismology is next considered ; and finally we 
have the questions of tidal friction and the variations of latitude. It will be 
seen that the ground surveyed is enormous, and might dismay any but the 
most competent writer ; it certainly imposes some caution on a reviewer. It 
may be said at once that the author displays a command of the data from 
various sources which for its encyclopedic character is possibly unrivalled. 

Indeed, apart from all questions of the soundness or otherwise of his views on 

particular points, the book may be welcomed as a convenient repertory of 

information on the whole range of subjects dealt with. 

There is little to be said here about the cosmical speculations which occupy 
the earlier chapters. Their attractiveness cannot be denied, but past and even 
recent scientific history suggests that they are to be taken as provisional. 
Coming to the more domestic question of the Earth’s present constitution, 
there are two apparently incompatible sets of properties to be reconciled. On 
the one hand we have the presumed high central temperature which suggests 
fluidity, whilst tidal observations and the phenomena of seismic waves indicate 
a high degree of rigidity. The material concerned is obviously under con- 





260 THE HISTORY AND CONSTITUTION OF THE EARTH 


ditions far removed from any which can be approached in the laboratory, so 
that a priori dogmatism is excluded. Some day, perhaps, when molecular 
forces are better understood, it may be possible to calculate its behaviour 
from first principles. In the mean time the only course open is to attribute to 
the matter in question just such elastic and other properties as are necessary 
to fit the facts. In the author’s formulation it is assumed to behave like a 
fluid as regards stresses of long duration, but like a solid in relation to alter- 
nating stresses whose periods do not exceed those of tidal oscillations. The 
analogy of a plastic solid is cited, but the extension to the present case is of 
course a bold extrapolation. 

A cardinal point in the author’s exposition is the age of the Earth in 
relation to the present internal distribution of temperature. Summing up the 
various arguments, of which a clear account is given, he concludes that the 
interval which has elapsed since consolidation of the crust has an upper as 
well as a lower limit, both of the order of 10° years. Hence on the hypothesis 
of an initial temperature of about 1200° we are led to the conclusion that the 
practically solid portion of the Earth is comprised within a depth of some 300 
or 400 kms., whilst at a depth of 700 kms. the temperature has fallen from its 
original value by only afew degrees. The radioactive generation of heat, which 
is responsible for the present downward gradient of temperature at the surface, 
is taken into account, but has little influence on the above results. Incidentally, 
however, we have an estimate of the depth to which radioactive matter is 
confined ; this is of the order of 16 kms. Practically, then, we are led to the 
accepted view of a solid crust resting on a substance which, whatever its 
physical properties, is actually in a state of purely hydrostatic stress. The 
author, following Love and others, has little difficulty in showing that this is 
consistent with the facts of isostasy and in particular with the existence of 
mountains and continents. We miss however an adequate discussion of the 
degree of rigidity which it is necessary to attribute to the Earth as a whole 
in order to account for its resistance to tidal deformation. 

The following chapters deal with Seismology, Tidal Friction, and Variation 
of Latitude. These display the same command of detail, and are fully abreast 
of present knowledge. The chapter on Seismology includes matters not 
otherwise easily accessible, whilst that on Friction is welcome for its account 
of Prof. Taylor’s and the author’s contributions to the subject. We must not 
omit mention of a chapter on the Figures of the Earth and Moon, which forms 
almost a complete mathematical treatise on the subject. It is a little surprising, 
however, to find no reference to Stokes in this connection. 

A word must be said in appreciation of the lucid style in which the book 
is written, and of the ingenuity with which arguments from all quarters are 
brought to bear on his leading thesis. His conclusions are set forth with all 
confidence, and if the reader may at times have some misgiving owing to the 
precarious nature of some of the data, it is all to the advantage of science 
that a definite view should be put forward and maintained with the skill 
here shown. 

The work appeals to the general reader and not specially to the mathe- 
matician. For this reason, we think that the analytical investigations would 
have been better omitted from the text, and so far as necessary given in 
the form of appendices. If they were replaced by a formal statement in each 
case of the assumption made, and of the consequences which necessarily 
follow, the general reader would be in a better position to appreciate the 
arguments. Atleast one mathematical reader would have welcomed the 
change. HORACE LAMB. 
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REVIEWS 
EUROPE 
Spanish Waters.— Henry Reynolds. London: Hurst & Blackett, Ltd. 
1924. 9 x 6, pp. 304. Jllustrations. 18s. net. 

THESE well-told tales of cruises in the Winnie, a 9-ton yawl, will chiefly 
appeal to readers of the author’s kidney. Each incident is described with a 
wealth of detail, and the information contained should be useful to those who 
are enticed into following him across the Bay to the coasts of France and 
Northern Spain. His interests however are not entirely centred upon the 
sea, and his book contains much entertainment even for those who agree 
“with the egregious Dr. Johnson that life in a ship compares ill with even 
life in a jail”. In most ports at which she touched, the Winnie’s crew 
managed to make the acquaintance of uncommon people, not always among 
the seafarers alone. But even the most lubberly of land-lubbers will be 
thrilled by the account of the adventurous and dangerous night spent off 
Camaret, when the yawl had a miraculous escape from destruction, and, lured 
on to read right through the book, will in closing it dissociate himself from 
the dictum of the Great Cham. 


Ypres to Verdun: A Collection of Photographs of the War Areas in 
France and Flanders. Sir Alexander B. W. Kennedy, LL.D., F.R.S. 
London: ‘Country Life.’ [1921.] 10} x 8, pp. 84. Plates. 155. net. 
By a series of accidents this work, which is marked “ First published in 

1921,” but was received by us only on 21 January 1923, has remained unnoticed 

until now: a fate which it did not deserve. On an official visit to the front 

during the great days of October 1918 Sir Alexander Kennedy formed the 
ambition, as soon as restrictions were withdrawn, of photographing syste- 
matically the principal scenes of the war, and especially of recording the 

destruction caused by its regular and irregular operations. The result is a 

book of 124 excellent photographs, reproduced in the style to be expected of 

the publishers of Country Life. It gives a tragic picture of the cities and 
towns, looking doubly desolate after the first attempts at clearing up the débris. 

And it is particularly valuable to the British for its pictures of places in the 

French zone, such as Noyon, which are not so familiar to our memories as 

Ypres and Cambrai. ‘The text is a sufficient if rather unsystematic and 

unequal running commentary upon the pictures: but there is no map, and as 

the book is of permanent value as a record, the want of a map will be felt more 
acutely as the recollection of a once too well-known geography grows dimmer. 

Athos and its Monasteries.— The late F. W. Hasluck, M.A. London: 
Kegan Paul & Co., Ltd. 1924. 9 x 6, pp. x + 214. Jélustrations. 
12s. 6d. net. 

The history of the communities of Mount Athos is more tranquil than one 
would expect from its situation. It is especially open to attack from the sea, 
and has suffered from piratical raids, but on the whole this survival from the 
Eastern Roman Empire has been little troubled from the outside. Even 
the fall of Constantinople and the establishment of Turkish suzerainty wrought 
little change. The monks of various nationalities, Iberian, Serb, Bulgarian, 
Greek, and Russian, the last predominating, have been left largely to their 
own devices. If the external history is tranquil, the internal is often little 
more than a series of contests between the various monasteries for control, 
accentuated by national differences. These conditions have influenced both 
the life and the architecture of the monasteries. Most are built round a court, 
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with a church in the centre; the outer walls being prepared for defence. 
Where the building area is limited, the design often resembles that of a sky- 
scraper. The life led by the monks and the organization of the monasteries 
also recall the older English colleges. Mr. Hasluck, while not identifying 
himself altogether with the spirit of monasticism, writes with tolerance and 
insight. Besides giving a concise account of the community with its alter- 
nating periods of decay and reform, he discusses the architectural features 
in general, and then describes each of the twenty existing monasteries indi- 
vidually. The book is well illustrated by the author’s sketches and photo- 
graphs, and should supply the needs of all but the most exacting visitor to 
Mount Athos. 


The Mediterranean. O. J. R. Howarth. Oxford: Clarendon Press. 
1924. 74 x5, pp.175. laps, Diagrams, and Photographs. 2s. 6d. 
This volume in the Oxford “‘ Certificate” Series predisposes the reader in 

its favour by an attractive appearance and by good printing done on excellent 

paper. 

The text is carefully constructed, with a constant reference to the map in 
the earlier part of the study of each section: Mr. Howarth’s first preoccupa- 
tion is to impress the map on the memories of his young readers, and he does 
not disdain to give useful “tips” for the memorizing of map-forms ; these 
paragraphs are admirably suited for private study and should be most welcome 
to the teacher. To this sound framework there is added a wealth of well- 
chosen information, at once concrete, yet illustrative of general principles, and 
of genuine human interest. Finally, body is given to the map-picture and 
life to the concrete detail by a series of 56 photographs, to the gathering and 
selection of which much labour must have been applied ; hardly any of these 
could possibly be described as otiose, and several are ideal illustrations. 

Mr. Howarth begins his description in the Western Mediterranean, travels 
eastwards to Asia Minor, following the northern shores, and returns along the 
African coast to the west again. It is curious to note that there is a corre- 
sponding progression in the levels at which his book is written, for the 
maximum of interest lies in the sections dealing with the Eastern Medi- 
terranean, while those on the Western Mediterranean appear by contrast 
somewhat laboured. As a symptom of this it may be noted that the typo- 
graphical errors observed all occur in the western sections. Some words appear 
to be omitted in the sentence on p. 15 which speaks of “the high plateau 
of the Iberian peninsula (Spain) from which rise the peaks of the Sierra 
Nevada,” and the description of two photographs of river scenery near Toledo 
as showing ‘*‘the edge of the Meseta” is obscure. The general accent of the 
chapter on the Iberian Peninsula is not quite right, and there are two positive 
mis-statements: the expressions monte dajo and monte alto refer to the relative 
height of the vegetation, not to the altitude at which it occurs ; an illustration 
of monte bajo at summit level is, in fact, given on page 69 in the paragraph 
dealing with the Canigore ; and the figure of 18 millions for the population of 
Spain is out-of-date. 

It is, however, to be expected of a high-school text-book that it will reflect 
the relative interest of the universities and the outside world in the subjects 
of its different sections. If this book does not rise above that level in the 
west, it seems to the reviewer to rise very markedly above it in the east. Mr. 
Howarth writes for the high-school pupil, but many others might read his 
book with profit ; it has at any rate given one adult some pleasant hours to 
read and review. R. A. 
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ASIA 


Twenty Years in Borneo.— Charles Bruce. London: Cassell & Co. 1924. 
83 x 5, pp. 266. llustrations. 155. net. 


This book does not profess to make any contribution to geography, but 
it gives a vivid and well-balanced account of the daily round of a District 
Officer’s life in a Borneo outstation, and its saneness and unstrained effects 
make it a pleasure to read after many of the “travel books” now coming 
from the press, written by excursionists whose knowledge of the countries 
they describe is superficial, and who make heavy weather of such discomforts 
as they have had to undergo. For although Mr. Bruce has had adventures 
enough, he never attempts to make his reader believe that he was doing 
any more than he was there to do, or than other men had done before him ; 
above all, the facts he gives about local conditions, the natives, and the 
country, are accurate in detail. Of the twenty years he spent in North 
Borneo in the service of the Chartered Company he obviously most enjoyed 
the earlier ones, when he was in charge of a district, where, although he was 
hardly out of his teens, the bounds of his sway were mainly theoretical, for 
he was expected to use his initiative, administer his district, and not talk too 
much about what he had done. 

His description of travel in country where, once off the bridle paths which 
link up the outstations, one has to go either on foot or by native boat or 
bamboo raft, is both interesting and diverting. Mr. Bruce admits all the 
trials of jungle travelling in Borneo—such as heat, mud, narrow slippery 
tracks, precipitous hills, torrents in spate, leeches, and rain, but to him it is 
everything to escape from routine and the dry-as-dust atmosphere of his 
office, the telephone and the telegraph, and the small“ society” of the towns. 
Those who say that the price one pays for that change is too heavy earn his 
pity: ‘‘ They miss such a lot which a man who does not mind a reasonable 
amount of exposure and discomfort gains.” 

Admittedly there are two schools of jungle travellers: those who like to 
“take things easy” and start about 8a.m., halting about a couple of hours 
later for breakfast by the way, and those who are off at the crack of dawn, 
having risen at 4.30 a.m. and breakfasted stoutly on eggs and bacon before 
they start. Mr. Bruce belongs to the second school, and so instead of .march- 
ing through the heat of the day, he takes advantage of the cool of the morning, 
is in camp at a decently early hour, and so misses the almost inevitable 
afternoon rain. Also he prefers to march ahead of his carriers instead of 
behind them, accompanied if necessary by a guide, an orderly, and an acolyte 
with a light load containing a change of clothing, a tin of biscuits, and a flask 
of whisky. Thus he is independent. 

The book is excellently illustrated, and those who read this unassuming 
but often stirring narrative of the author’s doings will learn much of the lives 
of those men who work in the outposts ; it is work of which the world knows 
little, but to those who do it this does not greatly matter, for in their districts 
among the natives that they come to love they find, as Mr. Bruce has 
obviously done, their own reward. O. R. 


Adventures in Turkey and Russia.- E. H. Keeling, M.C. London: 


John Murray. 1924. 9 X 53, pp-240. J¢lustrations and Maps. 10s. 6d. 
net, 


Colonel Keeling’s thrilling narrative, which has already been told in a 
lecture to our Society, ranks with the best known of the published adventures 
of British prisoners of war in Turkey, such as “The Road to Endor” 
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and “ Four-Fifty Miles to Freedom.” The author begins with a brief but 
well-balanced account of the surrender of the Kut garrison, and describes 
in poignant detail the terrible desert march subsequently inflicted on the 
British and Indian rank and file. The treatment of the officers naturally 
was less barbarous ; as Colonel Keeling says, it “was not brutal, it was 
merely apathetic.” This callous apathy is indeed one of the most pro- 
nounced traits of the Turkish character, and none are in a better position 
to know it than those who have had the misfortune to suffer imprisonment 
in Turkey. The author does well to dispel the error, for which General 
Townshend was responsible, that the appalling mortality among our men 
was due to the Germans, not to the Turks: as he very justly recalls, “the 
small proportion of the British rank and file who survived captivity mostly 
owed their lives to German supervision of the working camps and German 
care of the sick.” 

The ennui and miseries of a prisoner of war’s existence are described with 
good humour and without exaggeration, but the really enthralling chapters 
are those which recount the cleverly organized escape of the author and his 
three comrades from the camp at Kastamuni, their night marches and 
privations among the mountains of northern Anatolia, their recapture when 
within an ace of liberty on the seashore, culminating in their almost in- 
credible liberation and escape across the Black Sea in -an open boat, and 
their eventual arrival in the Crimea. Few actual records of real life so nearly 
approach the vivid adventures met with in the pages of Robert Louis 
Stevenson or John Buchan. The success of their amazing escapade was only 
marred by the ill-fortune of Lieut. Sweet, who got lost in the forest and 
was recaptured by the Turks. 

Not the least interesting feature in Colonel Keeling’s book is the light 
which he throws on the extraordinary situation developing in Russia in the 
autumn of 1917. After reaching the Crimea he spent three months in 
persistent and praiseworthy efforts to effect the release of other British 
prisoners in Turkey. Unfortunately, his schemes were frustrated by the 
revolutionary spirit which was rapidly breaking down the discipline and 
cohesion of the Russian Navy, The Revolutionary Committee had “ resolved 
that all operations and sailings must be sanctioned by itself, though the 
Commander-in-Chief remained responsible for the execution of orders, 
obviously because only officers understood navigation.” 

Colonel Keeling closes his narrative with a chapter devoted to the evacu- 
ation of Allied prisoners of war from Turkey after the armistice, and a chapter 
describing a visit on an official mission to Western Kurdistan. He makes 
many pertinent observations about the handling of the prisoner-of-war 
question which might with advantage be taken to heart by our own War 
Office as well as by the Turkish authorities. 

The book has the merit of possessing a good index; the very human 
narrative is well and convincingly written, and holds the reader’s attention 
from start to finish. es Met: 
From China to Hkamti Long.— Captain F. Kingdon Ward. London: 

Edward Arnold & Co. 1924. 9 « 54, pp. 312. Jdlustrations and a Map. 

18s. met. 


Captain Kingdon Ward’s botanical expeditions in Tibet and Upper Burma 
have already won him recognition, and, as he sees it, “the plant collector’s 
job is to uncover the hidden beauties of the world that others may share his 
joy.” The present volume describes his second attempt to march overland 
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to India from Likiang, on the borders of Yunnan, across that furrowed crust- 
belt, barely 70 miles wide, where the four great rivers of Eastern Tibet 
“almost jostle each other in their eagerness to escape from the roof of the 
world.” This is a feat which has been performed only three times: in 1895 
by Prince Henry of Orleans, with two companions ; in 1906, by Mr. E, C. 
Young ; and in 1g11 by Major F. M. Bailey, who, making a brilliant journey 
across a corner of south-eastern Tibet and almost skirting the sources of the 
Irrawady, struck the Lohit River and followed it down to Sadiya, thus being 
the first to reach India from China véé south-eastern Tibet. 

Although Captain Ward got no farther than Hkamti Long, “the last 
place in Burma” (being forced by an attack of fever to turn back when four 
more marches would have brought him to the Krong-Jong Pass, whence 
he would have looked down into Assam), he accomplished the main object of 
his journey, which was to add to his botanical collections and to obtain 
additional proof that the dividing-line between Indo-Malayan and Chinese 
floras once extended farther east until, beset by a changed climate, the 
former were scattered. The fact that his expedition was financed by grants 
from the Royal Society and by the Percy Sladen Memorial Fund is sufficient 
evidence of his scientific attainments ; nevertheless his book is no mere 
catalogue of specimens obtained, but is as full of interest to the layman as to 
the scientist, for he has a happy knack of communicating his enthusiasm 
to others. Many beautiful illustrations enhance the charm of the book, which, 
besides being provided with an excellent map (reproduced by permission 


from the Geographical Fournal), contains both a general index and an index 
of plants. O. R. 


The Eastern Road.— L. H. Dudley Buxton. London: Kegan Paul, 
Trench, Trubner & Co., Ltd.; New York: E. P. Dutton & Co. 1924. 
9 x 6, pp. xii. + 268. 37 Ldlustrations. 12s. 6d. net. 


This book is the outcome of Mr. Dudley Buxton’s experiences and observa- 
tions in Japan and China, whither his journey round the world as Albert Kahn 
Travelling Fellow took him in.1922. In the past the reports which each 
Fellow is required to write on his return have been only privately printed, 
and the trustees are to be congratulated for having made arrangements to 
publish this record, which, although it deals with but a small part of the 
whole journey, is, as the author says, the part that, owing to the present 
condition of the world’s politics, is most likely to be of interest to others than 
specialists. 

As a member of the Council of the Royal Anthropological Institute and 
Lecturer in Anthropology at tthe Oxford University Museum, Mr. Buxton’s 
interest might be expected to be mainly those of the ethnologist ; he never 
allows the scientist to obscure the man, however, and he has succeeded in 
entering into the true spirit of his fellowship (the motives of the founder are 
in the highest sense humanitarian); he avoids prejudices, writing always 
temperately and agreeably, while his training gives to the book just the value 
which would be lacking in the observations of a casual traveller through 
countries on which so vast a literature exists already. 

Mr. Buxton seems to have made the fullest use of his time and opportu- 
nities. While in Japan he paid a visit to the Ainu and gives a brief but most 
interesting account of that dying race, whose present position he sums up in 
a sentence: “The Japanese are colonizing Hokkaido, they are exploiting 
the Ainu and the Ainu are perishing in the struggle”; and he appeals 
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to the Japanese to encourage their old customs and to protect their fishing 
rights. In Korea he puts his finger on the reason why the Japanese fail 
as colonists when he points out that their colonization efforts are confined 
to developing the towns rather than devoting themselves to the country ; 
later in the book, when writing of the nomadic Mongolians, whose incom- 
parable feats of horsemanship won his admiration, he shows how year by 
year the Chinese are penetrating the confines of Mongolia by means of 
peaceful agricultural colonization, with trade following in the wake of the 
settlers. This is the colonization that endures. 

The book is well illustrated by photographs taken by the author, but it is 
a matter for surprise that so careful a writer should not have thought fit to 
provide an index for his work. O. R. 
The New Atlas and Commercial Gazetteer of China: A work devoted to its 

geography and resources, and economic and commercial development. 

Edited by Edwin John Dingle. Second edition. Shanghai: The Far 

Eastern Geographical Establishment. Published by Zhe North China 

Daily News and Herald. [N.D.] 22 x 16}. 

This combined Atlas and Commercial Gazetteer contains twenty-nine maps 
and about 300 pages of letterpress. It was,as we are informed in the Preface, 
entirely compiled at the Far Eastern Geographical Establishment, and its 
merits and demerits may alike be traced to that fact. For, if on the one hand 
it contains a large amount of matter unobtainable, or obtainable only with 
difficulty, in this country, it suffers on the other hand because the thoroughly 
trained staff—scientific and technical—necessary for the entirely satisfactory 
production for so large a work was not available in Shanghai. Hence its 
direct appeal is rather to the commercial man than to the geographer, though 
the latter will find in it much of interest and value. The greater part of the 
atlas consists of maps of the provinces of China and of the Outer Territories. 
For the provincial maps the scale adopted is 1:1,676,850, and the amount of 
detail which can be shown is therefore limited. No attempt has been made 
to delineate the physical features of the land beyond inserting rivers and the 
names of some of the more important mountain ranges. Towns and political 
divisions are named both in their English formand in Chinese characters, the 
system of transliteration being, as a rule, that used by the Chinese Post Office, 
and there is a complete index to all places marked on the maps. This part 
of the work is thus of real though somewhat restricted value. Of the remain- 
ing maps the most important are those which show the economic products of 
China (with an index), the distribution of forests in China and Manchuria, 
and the railway system as it existed in 1917. 

The Gazetteer deals with a great variety of subjects, only the more 
important of which can be mentioned here. About seventy pages (and they 
are large pages measuring 2! by 15 inches) are allotted to what may be termed 
a regional survey of the provinces of China and of the Outer Territories. This 
survey is somewhat uneven in character, and for geographical matters at least 
insufficient reference has been made to the authorities. For example, the 
description of the physical features of Mongolia consists of a paragraph of less 
than twenty lines extracted from Father Richard’s work, and a few notes on 
structure and drainage. As against this, agriculture and to a less extent 
minerals are treated in great detail, and there are useful notes on the trading 
centres of each province. 

Another important section is that which deals with the! foreign trade of 
China ; it contains a vast amount of detailed information, and is illustrated by 
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many diagrams. The statistics given, however, are seldom of later date than 
1916, so that at best they are only of historical value, and even in that respect 
their general usefulness is lessened by the fact that, covering as they often do 
the three years 1914-15-16, they do not include a complete pre-war year. A 
detailed examination of the Treaty ports and their trade occupies fifty pages ; 
it is accompanied by statistics which in this case generally deal with the five 
years 1911 to 1915. The advantages and disadvantages of each port are 
discussed, but not always systematically or completely: in several cases, for 
example, it is impossible to discover what size of ship can enter a harbour 
which has been described. Among other chapters are two of special interest, 
one by Mr. Norman Shaw (who has written elsewhere on the same subject) on 
the forests of China, and the other on the development of the railway system, 
and its position in 1917. 

Considering the many difficulties which had to be overcome in its produc- 
tion, the Atlas and Commercial Gazetteer is in its way a remarkable piece of 
work. But we cannot help thinking that it might have been more successful 
had it been planned on a less ambitious scale. As it stands it is a costly 
volume, and much of the information given is already out of date. But if it 
is possible to issue future editions, we suggest that the work might be greatly 
improved by a more systematic treatment of the geography of the country, by 
the inclusion of articles written by experts on special subjects similar to that 
on the forests of China already referred to, and by an increase in the number 
of sketch-maps, of which at present there are only one or two. For these 
space could easily be found by stricter editing and the exclusion of matter of 
merely passing interest. Above all, in a work which claims to be an atlas of 
China, there should be at least one map of the physical features of the country 
so far as these can be shown with the material as yet available. 

j.. Mc¥. 
AFRICA 


Beneath African Glaciers.— Anne Dundas. London: Witherby. 1924. 
9 x 54, pp. 238. Ldlustrated. 12s. 6d. net. 


Mrs. Dundas’ book falls, unintentionally perhaps, into two parts. The 
first consists of a somewhat sketchy account of the history of the British in 
East Africa, and of the daily life of the wife of a British official in a lonely 
station. She insists upon the necessity of having a special interest with 
which to combat the monotony of that life. The extent to which the writer 
herself practised this precept is shown in the second half of the book. 
Disclaiming scientific knowledge or treatment, she gives an interesting 
account of those parts of native life with which she came into contact. The 
outstanding feature is a spirited plea for a revision of the conventional idea 
of the degradation of the native woman’s position in society. Her attitude 
towards this and other grounds of potential conflict between the European 
and the native outlooks is that native customs have been slowly evolved to 
meet a definite environment, and that before attempting to destroy them, 
the white man should be sure of what he will ultimately be able to put in 
their place. From this point of view, she criticizes the work of missions. 
The book is a protest against the hasty assumption of the ideal of a 
“Europeanized Africa.” It is written in places with much vigour, but there 
are occasional lapses—of which the reference to the Empire as an “ Empirical 
Mother ” is surely one. 
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Days gone by.— J. E. Hine, Bishop of Grantham. London: John 
Murray. 1924. 9 X 54, pp. xii. +313. Jdlustrations and Sketch-map. 
165. et. 

The greater part of this book gives a picture from one particular stand- 
point of the expansion of British influence in Eastern Africa, more especially 
in Nyasaland and in Zanzibar. After studying medicine, Dr. Hine took 
orders, and, entering the Universities Mission to Central Africa, was sent in 
1889 first to Zanzibar and then to Likoma on the eastern side of Lake Nyasa. 
At the moment of his arrival there the difficulties besetting the mission were 
great: a short while previously three women had been burnt for witchcraft, 
the attitude of the natives was threatening, and fever was rife. Even greater 
were the difficulties he had to face when he went to establish a mission at 
Unangu. The fight of the Mission against these obstacles, in which Dr. Hine 
took a considerable part, becoming successively Bishop of Likoma, of Zanzibar, 
and of Northern Rhodesia, is his main theme. Much space is devoted to 
characterization and reminiscences of the varied personalities, clerical and 
official, he encountered, and to the problems of ethics and of administration 
confronting the Church. The other side—the attitude of the native—is 
treated less fully, though Dr. Hine is alive both to the necessity and to the 
difficulty of understanding the real life of the community. He compares the 
British in Africa to the Romans in Britain, and foresees the probability of a 
similar withdrawal, when the hope of Africa will lie in its being a Christian, 
and not a Muhammadan, country. 


AMERICA 
In and under Mexico.— Ralph McA. Ingersoll. London: T. Werner 

Laurie, Ltd. 1924. 84 x 53, pp. 235. Jdldustrations. 12s. 6d. net. 

Mr. Ingersoll is a mining engineer with the ability to record his ex- 
periences and observations with vigour and humour. His book records his 
life at the copper-mines of El Monte de Cobre, in the shafts and drifts of which 
he had several narrow escapes and many opportunities of getting to know 
the Mexican miner intimately. The picture he draws of the latter, hard- 
working, if spasmodic, generally cool-headed and brave, and a shrewd 
business man, differs somewhat from the conventional, and does not, it 
seems, apply to the type usually encountered above ground. There, apart from 
whatever glamour is attached to bull-fighting and serenading, the picture 
is one of almost unrelieved squalor. The author discusses impartially the 
questions of the obligations of the company to its employees in such 
circumstances ; in his opinion, attention to the welfare and home conditions 
of the men, though it may rank as paternalism, is necessary, and not only 
because it improves the quantity and regularity of output. He sketches the 
life of the “ American colony” with considerable candour, and characterizes 
his acquaintances ruthlessly, yet without rancour. One can understand in 
the end his relief at being able to leave the mining town for good. Unfor- 
tunately, to the great majority of the miners, that opportunity never presents 
itself. 


The World of the Incas— 0. von Hanstein. Translated by Anna 
Barwell. London: G. Allen & Unwin, Ltd. 1924. 8 x 54, pp. 189. 
78. 6d. net. 
This is a popular account of the Inca kingdom, compiled apparently from 
standard works, for there is no list of authorities given. The author describes 
Inca society as a “ communistic, socialistic state,” although at the same time 
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it was a rigid autocracy, and his aim, in tracing its rise and fall, is to show 
“its impossibility as far as we are concerned.” It is sometimes difficult to 
judge how far this intention has coloured the history. Considerable space is 
devoted, rather unnecessarily, to the history of Pizarro and the Spanish 
conquest. However ferocious that may have been, it is difficult to believe, as 
is asserted here, that, unaided by other factors, it reduced the population of 
Peru within one century from twelve million inhabitants to five hundred and 
sixty-seven. The translation does not always read very smoothly. 


The Falkland Islands.— VV. F. Boyson, with Notes on the Natural History 
by Rupert Vallentin. Clarendon Press, Oxford. 1924. 9 x 6, pp. 414. 
Illustrations and Sketch-map. 15s. net. 

Miss Boyson’s book is mainly a history of the Falkland Islands from their 
discovery and early attempts at colonization down to the present day. One 
reads first of a colony bankrupt for forty years and then of its Government 
able to-day to fit out the Déscovery to pursue whaling and deep-sea research 
ona scale only equalled by the Cha//enger Expedition. Here is a sudden 
contrast, but the history of the Falklands is full of unusual and dramatic 
incidents. Many of these events are now brought to light probably for the 
first time, for Miss Boyson’s work appears to be largely the result of fresh 
personal research and reference to original documents. The story as it has 
been pieced together is finely told and provides a most entertaining narrative, 
both lively and accurate. Every colony has its outstanding and yet pathetic 
figures. In the Falklands one notices particularly de Bougainville, anxious 
to found a new France to replace the loss of Canada ; Louis Vernet, trying to 
launch an Argentine colony ; and Matthew Brisbane, once master of the 
Beaufoy , consort to Captain Weddell’s Fane on his famous voyage, and 
ultimately helper and successor of Vernet. In contrast to these idealists, all of 
whom had to face failure, are the domineering and high-handed officers from 
British and American war vessels, who more than once brought anarchy to 
the islands. There is no lack, therefore, of interesting material with which 
to colour the narrative. 

Though the greater part of the book is historical, there are also fairly full 
accounts of the main industries together with some statistical information. 
The last quarter of the book, moreover, consists of Natural History chapters 
by Mr. Vallentin, who was the first naturalist to spend any length of time in 
the islands, and who supplies short notes, mainly on the birds and the fauna 
of Stanley harbour, made during his four years’ stay. The addition of these 
scientific and statistical details, taken with the value of the historical portion, 
makes the book an important and most useful publication. J. M. W. 
GENERAL 
Abrégé de Géographie Physique.— Emm. de Martonne. Paris: Armand 

Colin. 1922. 9 X 54, pp. ii. + 355. Jelustrated. 

This book may be looked upon as a shortened and simplified edition of 
the author’s ‘Traité de Géographie Physique.’ The general scheme is the 
same. There is an introduction (27 pages), followed by separate sections on 
climate (60 pages), hydrography (48 pages), relief (125 pages), biogeography 
(70 pages). A special chapter on man and nature has been added to the 
last. There is not, however, and in a book of this size there could not be, 
the wealth of illustration by reference to actual examples which forms so 
valuable a feature of the larger work. The treatment is more general and 
less concrete. Since the book is intended for use in the higher classes of 
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schools, each section is followed by advice as to further reading and sugges- 
tions for practical work. It is, no doubt, in deference to custom that an 
attempt is made to describe in two pages some of the more important map 
projections. In spite of the extreme lucidity of the author’s style these pages 
are more likely to give false impressions than true ones, and it is certainly 
misleading to say that the orthographic and stereographic projections are the 
most commonly used in atlases for maps of the world in hemispheres. But 
it is not to a work on physical geography that one should look for an account 
of map projections, and the book is an admirably clear and readable intro- 
duction to the study of that science. It is well illustrated, with a hundred 
figures in the text and eight plates of photographs. P. 1. 


The Ancient Egyptians and The Origin of Civilisation.— G. Elliot Smith. 
London and New York: Harpers. 1923. 73 X 5, pp. 236. Sketch-maps 
and Illustrations. 6s. net. 

This is a second edition of Prof. Elliot Smith’s work on the Ancient 
Egyptians, first published in 1916. It follows closely the former edition, but 
its extended outlook is indicated by the alteration in the subsidiary title from 
‘ Their Influence on the Civilisation of Europe’ to ‘The Origin of Civilisation.’ 
There are some significant additions which are put out with that interesting 
and forcible dogmatism that characterizes the writings of the author. At the 
outset he contends that agriculture originated in Egypt, which alone may be 
said to be sufficient to make it the source of the world’s culture. Copper 
having been first discovered in Egypt, the recognition of its economic 
importance by the Egyptians led them to search for it in foreign countries, 
and, since they carried with them their culture, it then spread gradually 
throughout the world. Belief, associated with the name of Mr. Perry, in the 
extension of this Heliolithic culture eastward until it finally reached America, 
has an ardent protagonist in the author. It is briefly indicated and illustrated 
by a map. 

A new problem not dealt with in the first edition refers to the Semites. 
In a new map the areas of characterizations of the three races—Nordic, 
Armenoid, and Brown—are shown. ‘The Brown race, the kinsmen of the 
Proto-Egyptians and of the Mediterranean people originally located to the 
south of Egypt, has spread into Egypt, the North African littoral, Crete, 
Greece and Italy, Arabia, India, and beyond. “It is inconceivable,” says 
Prof. Elliot Smith, “that the Egyptians can be more than merely one small 
outlying member of this group of nations.” There is no true race that can be 
called Semitic. The Arabs are a small section of the Brown race, whereas the 
Jews, and other so-called Semites of Palestine and Syria, belong to the 
Armenoid race, and apart from language, customs, and beliefs, are quite 
distinct from the Arabs. The book concludes with a chapter on the inevitable 
tomb of Tutankhamen. Whether one is convinced or not by Prof. Elliot 


Smith’s arguments, every one will admit that they are interesting and 
stimul.ting. B. a. 2. 


A Century of Sea-trading, 1824-1924.— L. Cope Cornford. Illustrated by 
W. L. Wyllie, R.A., and J. Spurling. London: A. & C. Black, Ltd. 
1924. 9 X 6, pp. x. + 182. 

The General Steam Navigation Company, whose history is told in this 
book, claims to be the oldest seagoing steamship company in existence. In 
1824 several merchants interested in the Thames trade formed the company, 
and with two steam-packets established a service between London, Margate, 
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and Ramsgate. The times, as Mr. Cornford points out in a rather sketchy 
chapter, were not particularly favourable to new enterprises, and some 
opposition, as might be expected, was encountered from the Thames boatmen. 
Nevertheless, the Company began well: the first dividend paid was 16 per cent., 
and within a year it was running twenty-two steamers. The services were 
gradually extended to the Cross-Channel ports and then to those of the North 
Sea and Mediterranean, general cargo becoming the main business. Mr. 
Cornford has not neglected the human and lighter side of the story. He 
tells of the deliberate efforts of the Thames watermen to bring about 
collisions in the early days, of the more noteworthy cargoes carried, including 
a portion of the “ Spandau sovereigns,” of the work of the Drake and the 
Afonwen during the Messina earthquake, and of the exploits of the Company’s 
fleet during the war. Altogether Mr. Cornford gives a simple and enter- 
taining account of a typical unit of the British merchant service, upon whose 
importance to the welfare of the country it is unnecessary to enlarge. 
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EUROPE 
House Types and Transhumance in Grande Chartreuse and in Vercors. 


M. J. BLACHE contributes to the Revue de Geographie Alpine (12, fasc. 3, 
1924) a careful study on the lines developed by A. Demangeon, entitled “ Le 
probléme de Vhabitat dans les massifs de la Chartreuse et du Vercors.” 
Although the physical features of these two Alpine regions are similar, and 
they are only divided by the Isére, the types of agricultural dwellings and the 
life of the inhabitants differ fundamentally. In the north of the Vercors 
massif all the dwelling-rooms, stables, and barns are included in one large 
rectangular building. The thatched roof, in two pieces, is of great size, pro- 
jecting beyond the lateral walls almost to the ground. The space above the 
rooms is utilized as a store. Further south variations are observable ; the 
roof is flatter and does not project. In the Grande Chartreuse, however, each 
unit consists of separate buildings, the dwelling-house, the stables, barn, and 
sometimes the granary. The appearance of the buildings is also distinctive. 
The two-storied house is almost cube-shaped, with a low four-pieced roof, 
sometimes slightly concave. The barn is distinguishable from it, though 
often as imposing, by its sloping two-pieced roof, which makes it more 
capacious. The granary is perched on stones, or built over a stone cellar, to 
prevent rats reaching its contents. It is generally further from the house 
and is not an essential component of the group as are the others. These 
two types of buildings have been called the “ maison ¢lémentaire ” (Vercors 
type) and the “habitat en ordre lache” (Grande Chartreuse). "The reason for 
their distribution in this area is not geographical, for the severity of the 
winters, which may make it desirable to have everything under one roof, and 
the fear of fire, which would explain the separation, are experienced in both 
regions. The “maison élémentaire” is also common to the French Alps and 
to France, while the “habitat en ordre lache” has affinities with the types 
found in Switzerland, Flanders, England, and Norway. It may therefore be 
ethnical. It is undoubtedly connected with transhumance. The groups of 
stables beyond the village clearing where the cattle are kept all the year 
round, even though but a short distance away, are relics of this practice. 
The animals are not wearied by being driven each day to the pasture, fodder 
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has not to be carried far, and the manure is near to the fields. In Vercors 
the herds were, formerly at least, driven back to the “maison élémentaire” 
every night. In the culture of the vine, periodic migrations may also be 
traced. The people of the Chartreuse massif are accustomed to go down to 
the lower valleys periodically to work in the vineyards. There they may 
have another building, with cellars, wine-press, etc. In Vercors, though 
wine-producing country is equally near at hand, and the people are also wine 
drinkers, a similar migration does not take place. Thus whilst in the Grande 
Chartreuse the buildings will extend from a “cellar” in the vineyards below 
the hamlet to the cowsheds on the mountain slopes above, in Vercors the 
buildings are concentrated under one roof. 


Old Plans and Views of Florence. 


An interesting collection of old views and plans of Florence, brought 
together by Comm. Domenico Tordi, was presented by him to the city of 
Florence in 1917, and is now in the Communal Library. A certain number 
of them have lately been reproduced in facsimile by the Istituto Geografico 
Militare, and are published in Z’Universo (Anno V., Num. 8), with short 
descriptive letterpress by Rodolfo Ciullini, The earliest known topographical 
representation of the city is the fine pictorial plan, engraved on wood, pre- 
served in the Berlin Museum, as to the authorship of which there has been 
much discussion. Its date is shown from internal evidence to have been 
between 1470 and 1482, and it was attributed by Prof. Brockhaus to the same 
Francesco Roselli who engraved the Contarini world-map lately brought to 
light and described in the ¥ournal for October 1923 (see esp. p. 281). But in 
a paper presented to the Eighth Italian Geographical Congress in 1921, 
Signor Boffito gave some reasons for supposing it to have been the work 
of Jacopo de’ Barbari of Venice. This plan or view seems to have served 
as the model for that given by Schedel in the Nuremberg Chronicle of 1493. 
In the next century a nearer approach to accuracy of detail is to be found in 
the perspective plan, “‘ Pulcherrima: Civitatis Florentiz Topographia” pre- 
pared by Don Stephano Bonsignori (a native of the city and cosmographer to 
the Grand Duke Francis I.) and engraved by Bonaventura Billocardo. 
Immense care and labour was bestowed on its execution, and it contains a 
surprising amount of detail besides being an attractive specimen of early 
work of the kind. The edition reproduced is that of 1584 brought out by 
Girolamo Franceschi, who had acquired the plate and added some details to 
it. Later it fell into the hands of Giovanni Jacopo de Rossi, the well-known 
Rome publisher, who removed all trace of the names of its author and 
engraver ; and it continued the basis of many of the plans published in the 
seventeenth and early eighteenth centuries. Another early plan, but of less 
imposing proportions, is that of Matteo Florini of Siena, dated 1600.* Of 
plans constructed more after the modern style from actual measurement, with 
no attempt at perspective, that of Ferdinando Ruggieri (1731) is noteworthy for 
the amount of detail correctly given, in spite of its relatively small scale, and 
another excellent piece of work is the plan drawn by Giuseppi Magnelli, and 
engraved by Cosimo Zocchi (1783). Of the later views (as distinct from plans) 
an excellent example is that of Valerio Spada of the seventeenth century. It 
may be recalled that a somewhat similar collection has been brought together 


* Florini brought out plans of various other cities of Italy, and those of Naples, 
Siena, and Ferrara are to be found in a collection of old maps acquired by the Society 
last year (Fournal, vol. 64, pp. 58-63). 
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at Milan, illustrating the cartographical history of that city (Fournal, vol. 39, 
p- 278). 

ASIA 
Sir Henry Rawlinson and the Paikuli Monument. 

In connection with Mr. Edmonds’ note in the January number on “ Two 
Ancient Monuments in Southern Kurdistan,” in which mention is made of 
Sir Henry Rawlinson’s discovery of the Paikuli inscribed monument and of 
the recent visits of Dr. Ernst Herzfeld to the site, attention may be called to 
the latter’s important work on the monument and its inscriptions published 
last year in Berlin, and to the tribute paid by him in the preface to the value 
of Sir Henry’s careful record of the inscriptions. He also speaks of the happy 
chance by which the precious note-book containing the inscriptions was brought 
to his notice after his first efforts to trace it had been unavailing. It was of 
special importance to find it because of the partial destruction of the monument 
and the disappearance of some of the inscribed blocks, while the transliterations 
published by Edward Thomas in 1868 were not satisfactory. The note-book 
was presented to this Society by Sir Henry’s son, Lord Rawlinson, two or three 
years ago, but of this Dr. Herzfeld was not aware. Having one day accom- 
panied Sir Thomas Arnold to the Society’s house, Dr. Herzfeld was waiting 
for him in its Museum when, on inspecting one of the show-cases, he discovered 
the very note-book of which he had been in search, and read on the open page 
the text of one of the blocks he had failed to recover, and of another of 
which the right half is now missing. This is a striking example of the use 
that may be derived from a museum exhibit of the kind, though an equally 
fortunate coincidence is unlikely to occur often. 


AFRICA 
Developments in the Belgian Congo. 


The following account of a recent journey through the Belgian Congo 
from Elizabethville to Boma gives some idea of recent developments there, 
especially in the Katanga and Kasai Provinces. The first stage of the writer’s 
journey was from Elizabethville to Bukama by rail, under good travelling 
conditions. Southern Katanga has not proved a successful cattle-rearing 
country, by reason of the tsetse fly and unsuitable fodder. It is also generally 
unsuited for cultivation, even beyond the mineral zone now being exploited. 
There is a large cement factory, with its own electric power plant, working at 
Kalulu Sud, which has captured the market from the South African producer. 
Bukama is active at present, as a railway is being built thence to Ilebo on the 
Kasairiver. <A bridge, 250 metres long, has been completed across the Lualaba, 
and 25 kilometres of the route built. It is expected that the section to Kanda- 
Kanda wil] be finished by the end of 1926. Through shortage of labour and 
material (the latter caused by congestion on the Matadi-Stanley Pool railway), 
the work on the section starting from Ilebo has been much retarded, but the 
whole line should be finished by 1927. The next portion of the journey to 
Kanda-Kanda was made by car, by carriers, and on foot. The earlier part 
lay through the territory of the Baluba tribe, who are hard-working and tidy 
agriculturalists, growing manioc, sweet potatoes, bananas, and sometimes rice 
and maize. To the west, as the elevation of the country decreases, it becomes 
more open, and the grass more suitable for cattle, so that the population is 
more dense. Kanda-Kanda is the centre of a fertile area. The “ Société 
forestiére et miniére ’’ has imported 3000 cattle from Rhodesia, and though 
losses were experienced on the way, and illness prevailed at first, they are now 
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in normal health. The Société has obtained further concessions to the west 
around Dibaya, and purpose placing 10,000 head of cattle on them this year, 
A new motor road is being built from Dibaya to Luisa on the Lulua river, 
which will ultimately be extended to Chikapa, the headquarters of the Société. 
This will open up a region hitherto almost unexplored. As Luebo was 
approached, the route entered tropical forest. A visit was paid to the alluvial 
diamond diggings at Chikapa: here the Société has built villages for its 
native employees and roads for its fleet of motors. A Decauville railway is 
also being laid to Joko-Punde, its river port, 150 km. further down the Kasai. 
From the latter place the journey was concluded by river steamer, some delay 
being caused by the shifting sandbanks, which are an obstacle in the dry 
season. The roads recently built in the Congo have not, of course, a surface 
to withstand heavy traffic, but will meet the requirements for many years to 
come. Where the surface is particularly sandy, dwarf cenodent grass has been 
planted to bind it together. 


AMERICA 
The Freshfield Glacier, Canadian Rockies. 


An account of an examination of this glacier by Howard Palmer is printed 
in Smithsonian Miscellaneous Collections, vol. ‘76, No. 1. The Freshfield 
massif is a group of peaks, eleven of which exceed 10,500 feet, on the divide 
between the North Saskatchewan and Columbia rivers. The glacier and 
tributaries occupy a basin in the centre, 9 miles long and 4 miles wide. The 
glacier begins on the inner slopes of the southern wall—a ridge about 
9500 feet high between Mounts Barnard and Low—and discharges by 
a single tongue through a narrow valley to the north-east. In the first 
3 miles it descends to 8000 feet, the approximate snow-line : for the next 3 miles 
it appears to the eye as a wide icy plain, though it actually descends 1000 
feet ; to this portion the inappropriate name “‘ Freshfield Icefield ’’ has been 
given. Here the medial moraines begin to appear along the western edge: 
compared with the size of the system, they are small and scanty, though further 
down they are a conspicuous feature of the glacier. The northern portion of 
the basin does not contribute much to the tongue. Through more direct 
exposure to the sun, melting has here kept the ice in a stagnant condition. At 
the corner where the tongue emerges from the basin, two subsidiary streams, 
the Niverville and Pangman glaciers, have, in receding, uncovered part of the 
trough floor and a small valley. This “‘ alcove”? would appear to act as a 
safety valve to the main tongue, as it is occasionally occupied by an offshoot. 
At the time of the visit in 1922 it was bare, though in 1918 it was filled with 
shattered ice, and in 1913 it had recently been invaded. These facts suggest a 
periodic phenomenon. From the basin the main tongue descends for about 
3 miles, being # mile broad. It is remarkably free from crevasses and ice- 
falls, though at the exit from the basin there is a fall of 300 feet. Mr. Palmer 
marked the glacier and made observation on the surface rate of flow. The 
maximum velocity was 29 inches in six days, and it occurred midway 
between the centre and the south-east edge of the glacier owing to the sweep 
of the ice through a wide arc. By comparison with photographs taken in 
1902, he estimated that in the interval the snout must have receded about 
925 feet. From the appearance of recent lateral moraines 100 feet above the 
ice, vertical shrinkage must have been enormous. The paper concludes with 
a bibliographical note on glacier observations in the Canadian Rockies. As far 
as the writer can ascertain, all are now in a phase of retreat. 
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AUSTRALASIA AND PACIFIC ISLANDS 
North-Western Australia : Development of Resources. 

In 1920 Mr. G. A. Hobler, of the Commonwealth Railways, made a tour 
of inspection through North-Western Australia to examine its resources with 
particular reference to the construction of a trans-continental railway. His 
report has since been published as a Commonwealth Parliamentary paper. 
Mr. Hobler takes a moderately optimistic view of the future of this part of 
Western Australia. At present its development is retarded by the want of 
cheap internal communications and the lack of natural harbours of any size 
between Fremantle and Derby. The coastal steamship facilities are also 
inadequate. In North-Western Australia, an area of 360,000 square miles, there 
are but 115 miles of railway. The North-West Division enjoys a moderate 
climate away from the coastal belt. Though the rainfall is light, and dry 
seasons are experienced periodically, there are good underground supplies of 
water and facilities for conservation. Eleven million acres are leased from 
the Crown for grazing purposes, and at least as much more is available. The 
area developed lies mainly along the coast. In 1918-19 there were 150,000 
head of cattle and three million sheep on this region. Refrigerating and pre- 
serving works were being built at Carnarvon. This Division and the Eastern 
also contain extensive mineral deposits. Gold to the value of £21,000,000 
has been produced, the chief field being the Murchison. The annual output, 
however, began to decrease steadily before the war. There is also silver in 
the West Pilbara district and some copper. The Kimberley division has a 
higher and steadier rainfall, though, especially along the coast, the climate is 
warmer and enervating. It is well watered by rivers during the summer, and 
lies in an artesian and sub-artesian basin. Three hundred wells and dams 
have been made, chiefly near stock stations. One well near Broome, sunk to 
1775 feet, yields one million gallons per day. Several stock farms are over 
one million acres in extent. Through transport limitations, they nearly all 
lie in the west, though conditions are more favourable in the east. There 
were 633,000 cattle and 189,000 sheep inthis Division. Apart from vegetable 
gardens around the farms, little agriculture is carried on. For 200 miles along 
the Fitzroy and Ord rivers, however, there are rich alluvial plains which, with 
the facilities for irrigation, are capable of raising many sub-tropical crops, 
such as cotton, rice, tobacco, etc. In late years little mining has been done, 
though there exist gold, copper, and lead deposits. The report also speaks 
of “immense deposits ” of iron ore on Koolan and Cockatoo Islands, Yampi 
Sound, and one coal-seam has been struck near Derby. There is pearl fishing 
along the coast, Broome being the centre. Only the south-western corner of 
the Eastern Division is well known. Three million acres have been leased 
for grazing, but the numbers of cattle and sheep are small. Water is only 
to be obtained from underground sources. Mr. Hobler estimates that with 
improved communication two-thirds of this Division would be suitable for stock. 

The route for the Trans-Continental Railway proposed by Mr. Hobler 
would start from Meekatharra in the North-West Division (the present rail- 
head), and run roughly parallel to the coast, but at a distance of 200 to 300 
miles therefrom, to a point about 2co miles south of Wyndham, with a possible 
extension to Newcastle Waters. Without this extension, the distance would 
be approximately 1030 miles. From this main line branches would be built 
to ports on the coast, e.g. Wyndham, Derby, and Port Headland. In this 
way a large area would be opened up, and stock raising, agriculture, and 
mining stimulated. There are no great engineering difficulties to be over- 
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come, but it is obvious that a task of this magnitude requires careful 
consideration in all its aspects. At present the area is very thinly populated, 
and developments would have to be made stage by stage. In connection with 
Australian railway development we may draw attention to the announcement 
that South Australia is to construct a section (over 300 miles long) of the 
North-South Trans-Continental Railway to Alice Springs, either from Oodna- 
datta, or from a point on the East-West line near Tarcoola. What is reported 
as a very promising mineral area has been discovered north of Alice Springs. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY 
Avalanches. 


Though avalanches are, on the natural scale, somewhat subordinate 
phenomena, they are such a serious danger to human life among snowy 
mountains, that they have been closely studied in all the mountainous regions 
of Europe. In the Geographical Review for October 1924, Mons. André 
Allix, of the Institute of Alpine Geography, Grenoble, gives a well-illustrated 
general review of the subject, partly original and partly based on previous 
literature, of which no fewer than fifty important fairly recent works are men- 
tioned. After referring to certain analogies between avalanches and land- 
slides, lava-flows, and cinder-falls, M. Allix deals with the classification of 
avalanches, criticising the schemes of most previous writers, who have paid 
too much regard to the manner of fall and age of the snow-masses, and too 
little to the condition of the snow. He considers that such condition—whether 
cold or warm, that is, dry or wet—should form the essential basis of classifica- 
tion, and this seems reasonable, c' sidering how greatly the properties of dry 
and moist snow differ. The ‘‘ cold avalanche ”’ is practically identified with 
the ‘‘ powdery avalanche ”’ of Coaz; it takes place in winter, involving the 
movement of dry snow, generally at time of greatest cold, or with a falling 
temperature. The “‘ warm avalanche,” on the other hand, agreeing on the 
whole with the “ ground avalanche ”’ of Coaz, is a production of thaw, involving 
the movement of wet snow in spring, and sometines also in winter. The two 
types are then considered in relation to the “‘ zone of departure,’’ the ‘‘ zone of 
course,” and the “zone of arrival,’”’ and reference is made to the aborted 
avalanche, or ‘‘ snow-board ”’ of Alpinists, which is arrested in the stage of 
departure. Although M. Allix attributes little importance to the hydrologic 
and climatic 7éle of avalanches in comparison with glaciers, he considers that 
their erosive power has up to now been greatly underestimated. The enormous 
kinetic energy developed by avalanches is evidenced not only in their own 
destructive power, but also in the sudden and dangerous hurricanes of wind 
which are often set up. A house lying in the path of an avalanche of hard 
snow may not only be knocked over, but also completely filled with snow, 
a circumstance which greatly hinders the work of rescue. A knowledge of 
the normal behaviour of Alpine avalanches renders life and property in the 
mountains comparatively safe, and the disasters which occur to some extent 
every year, and which were very serious in the high valleys of the French Alps 
at the close of 1923, are usually connected with unforeseen abnormalities in 
time, place, and path. Among the great calamities in history those of 1719 
and 1720 in the Swiss Alps, and of 1885 and 1888 in the Italian Alps, when 
whole villages were destroyed, are outstanding. 

Preventive measures, aimed at retaining snow on the high slopes by means 
of fencing and afforestation, have been found to some extent serviceable. It 
is obvious, however, that the only effective control of the danger from 
avalanches lies in the direction of predicting their occurrence, and much 
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stress is laid on the possibility of forecasting the tendency to avalanche-falls, 
and the impossibility of foreseeing the immediate exciting cause of release, 
which may be very trivial. Reference is made to the Mount Everest disaster 
of 7 June 1922, when Mallory’s party was overwhelmed and the seven porters 
killed. In predicting the tendency to avalanches it is important to ascertain 
when the snow is in what the author calls a condition of ‘‘ sub-equilibrium,” 
analogous to the condition which physicists know as “ subliquefaction ” or 
“super-cooling.” ‘In the state of sub-equilibrium,” he says, “the snow is 
not merely in unstable equilibrium, but in an equilibrium already broken 
theoretically. In this state a slight exciting factor will make it begin to 
slide.’ An accurate determination of the critical periods would need an 
organized system of research in the high mountains, but much can be learned 
from statistical methods. It is found that whereas in the French Alps the 
heaviest snowfall is in December, the greatest frequency of avalanches is in 
March, when the temperature commences to rise. 


GENERAL 
Swiss Coloured Prints at the Alpine Club. 


A noteworthy exhibition of old Swiss coloured prints, from the years 
1770-1820, was shown in the gallery of the Alpine Club during December. 
The work of the Swiss engravers of that period, although eagerly sought after 
by Swiss collectors, is comparatively unknown in this country, and the exhibi- 
tion was thus particularly enlightening. Towards the close of the eighteenth 
century, the exploits of de Saussure and others aroused much interest and 
brought a steadily increasing number oi Visitors to the Alps. One of the 
series shown illustrated de Saussure’s journeys amongst the snows of Mont 
Blanc. The growing popularity of mountain scenery also led to the production 
of series of coloured prints by various well-known Swiss artists of the day, of 
which a representative collection was exhibited. It may be noted here that 
in the Society's House there are two of these aquatints depicting the “‘ Montée 
de M. de Saussure sur la cime du Montblanc au mois d’aoait 1885,” and the 
“Descente,” which were presented by the Rev. Canon Smith in 1915. 

From the topographical point of view, their chief interest lay in the 
opportunity presented for comparing the state of the glaciers then and now, 
and for studying the aspect of well-known Alpine resorts before civilization 
laid its hands upon them. Artistically, the prints were very beautiful, and 
showed qualities of the highest order in execution and delicacy of colouring 
usually added by hand. The palm must perhaps be awarded to the three 
artists, Kénig, Freudenberger, and Lory, for a number of exquisite pictures of 
mountain peasant life and costumes of the period. Many of the landscapes, 
however, were on an equally high plane. The scenery of the lakes and sub- 
Alpine distficts seems to have appealed most to them, and it is with these 
that the most beautiful of the landscapes deal. The charming collection by 
Alberli, lent by Madame Paravicini, the “ Vue de Lausanne ” by L’Joyeux and 
Wexelberg, the “ Vue de Morges” by Linck, the “‘ Vue de la ville de Berne” 
by Bidermann, and the “ Vue du Chateau de Spiez ” by Rieter, would hold 
their own in any company. 

The exhibition was arranged by Mr. R. W. Lloyd, to whom a large number 
of the exhibits belong ; others were lent by the Federal Polytechnic School, 
Zurich, by the Museum of Fine Arts, Berne, and by members of the Alpine 
Club. S.S. 
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Tables of Natural Trigonometrical Functions. 

The International Union of Geodesy and Geophysics have decided to pub- 
lish a table of the natural trigonometrical functions (Lignes ¢rigonometriques) 
in the centesimal system, to seven decimal places, with interval of one centi- 
grade, and certain subsidiary tables. The especial purpose is to facilitate the 
use of calculating machines in geodetic work. The price of the publication 
will be about 30 frs. (French) if an edition of 1000 is printed, and less if a larger 
number can be ordered. It will therefore be advantageous if all those interested 
will send their orders to the General Secretary of the Section of Geodesy, 
U.G.G.I., 78 Rue d’Anjou, Paris (8°) as soon as possible. 


Production of Cotton in the Empire. 

A paper on “ The Part played by our Empire in the Production of Raw 
Cotton,” read by W. H. Himbury before the Empire Textile Conference at 
Wembley, gives a useful review of the efforts made to supplement American 
and Egyptian cotton supplies for the Lancashire looms. The former have 
decreased through the growing proportion of the crop (over 60 per cent. in 
1922-3) used in the United States and through the ravages of the Boll-weevil. 
Egyptian output has decreased through the lower productivity of the soil, the 
suspension of development schemes during the war, and damage done by 
pests. India is already a large cotton-producing country, but much of the 
high-grade product is used internally, and most of the remainder is exported 
to Japan, With the co-operation of the British Cotton Growers’ Association, 
an experimental estate of 71,000 acres has been opened at Khanewal, where 
improved varieties are being grown. The work of the Indian Central Cotton 
Committee should result in more of the promising areas in the Punjab and 
Sind being brought under cultivation. Considerable progress has been made 
in the Sudan; the irrigated area of the Gezira produces 20,000 bales of 
400 lbs. each, while the completion of the Makwar project should add 
100,000 bales to the output. Satisfactory results have been obtained in the 
Northern Provinces of Nigeria, where the Agricultural Department is 
encouraging the native grower to plant high-grade seeds, and the Association 
guarantees him a fixed price. In 1923, 12,000 bales of good long-stapled 
cotton were produced. Here, as in most parts of Africa, the key to increased 


production is improved transport. Cotton is also exported to a certain extent, 


from Tanganyika, Nyasaland, Rhodesia, and South Africa, but the best of the 
new fields is Uganda. The industry here is almost entirely native: the cotton, 
of which 100,000 bales were exported in 1923-4, is of excellent quality. 
Much of Australia is suitable for cotton growing, but down to the present it 
has been confined to Queensland and northern New South Wales. In 1924, 
100,000 acres were under cultivation in Queensland. This development was 
encouraged by the Association guaranteeing a fixed price up to a certain 
amount. As a result of these efforts about 250,000 bales are now produced 
annually in the British Empire, but their full effect will not be felt for 
some time. 

In 1921 approximately 650 million pounds of cotton were consumed in 
Great Britain, or more than a million and a half bales of the average weight 
of 400 lbs. each. It would thus appear that less than one-sixth of the total 
requirements is as yet produced within the Empire. 


Dr. Hamilton Rice’s Expedition. Further Details. 
A letter dated 6 January 1925 was received on February 19. Dr. Hamilton 
Rice was then at a new Base Camp on the Rio Uraricuera at the eastern 
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end of Maraca Island. His intention is to ascend this river to its source 
in the Serra Parima, and cross to the headwaters of the Orinoco, thus tying 
his survey to that of the 1919-20 expedition. 





OBITUARY 
Sir William E. Garstin. 


WE regret to record the death of Sir William Edmund Garstin, which took 
place on January 8. He was born in India in 1849 and was educated at 
Cheltenham College and at King’s College, London. In 1872 he entered the 
Public Works Department of India, where during thirteen years’ work as an 
irrigation officer he became acquainted with Eastern life and peoples, among 
whom most of his career was to be passed. In 1885 he was invited by Sir 
Colin Scott-Moncrieff to join the small group of irrigation engineers who were 
then reorganizing the irrigation service of Egypt, and seven years later he 
succeeded Sir Colin as Under-Secretary of State in the Public Works Ministry. 

By this time much progress had been made in reorganization, and it was 
possible to take up the important question of increasing the water-supply at 
the low stage of the Nile. After many difficulties the plan fora dam at Aswan, 
which should retain the surplus water in the winter months to fill a reservoir 
in the valley upstream of Aswan, was adopted, and this work was completed 
in 1902. For various reasons it had not been possible in 1898 to construct the 
Aswan to the full height that was desirable, but as soon as the northern Sudan 
had been reconquered Sir William Garstin pressed forward the study of the 
upper reaches of the Nile in order to provide material for a further study of 
the whole question. Surveys and levels were carried up to Khartoum, and 
finally it was established that Aswan was a more favourable site for a reservoir 
than any other to be found upstream of it. With the raising of the Aswan 
dam to its full height the needed low-stage supply of water for Egypt was 
finally ensured. 

As soon as Omdurman had been taken and the Sudan freed from dervish 
rule, Sir William Garstin commenced a series of almost annual journeys 
throughout the regions of the Upper Nile and its tributaries, to gain acquaint- 
ance with the characteristic features of the river and its phenomena, with a 
view to the utilization of its waters for Egypt, and in the Sudan. The Sudan 
Irrigation Service was formed, and from then onwards the series of carefully 
measured discharges of the river-flow at various seasons has been taken, which 
has made the Nile régime better known than that of most other large rivers. 

As Under-Secretary, irrigation was only one of his responsibilities ; the 
public buildings of Egypt, the Department of Antiquities, and in its earlier 
years the Survey of Egypt came under his supervision as departments of the 
Ministry. He retired from the Egyptian service in 1908, but often revisited the 
country, at first as a British Director of the Suez Canal Company, and also in 
an advisory capacity on irrigation questions. 

Garstin was a man of clear judgment and an able administrator, who 
seized the opportunity afforded to him to place Egypt’s water-supply on a firm 
basis, and to provide a well-organized service, the efficient administration of 
which is essential to the well-being of the country. For his work there he was 
created K.C.M.G. in 1897, and G.C.M.G. in 1902. During the War he devoted 
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his energies to work with the St. John’s Ambulance and the Red Cross Society, 
for which service he received the G.B.E. in 1918. He was elected a Fellow 
of the Society in 1904. HwG..L, 





MEETINGS: ROYAL GEOGRAPHICAL SOCIETY: 
SESSION 1924-1925 


Sixth Evening Meeting, 26 January 1925.—The President in the Chair. 


ELECTIONS.—Major George Grove Blackwell, R.A. ; Miss Grace Browning ; 
Walter Nelson Capen ; Sqd/Leader G. G. H. Cooke, D.S.C., A.F.C., R.A.F.; 
The Ven. Archdeacon Charles L. Curtis; John Darwin ; Lieut. Edward des 
Graz (The Rifle Brigade); Russell Joseph Doré; Paymaster-Lieut. Ivor 
Dummer, R.N.R.; R. D. Ellis; Crawford Fairbanks Failey, B.s.; Georges 
Raymond Camille Feigerl; Major Kerr Fraser-Tytler, M.c., 1A.; C. L. 
Gamlin; Robert Annesley Godwin-Austen; Major Gerald Lynham Porte 
Grant-Suttie ; James Gun-Munro; Charles Hare-Cuddy, M.D.; Cuthbert 
Eden Heath, 0.b.E.; W. Simpson Henderson ; Lieut. Eric Herbert Jacobs- 
Larkcom, R.E. ; Major Sydney Banks Keast, M.C., R.E. ; James Ingles Ker, J.P., 
F.S.A. (Scot.) ; K. Kishor, B.A.; Allan Knight ; Miss Leila Annie Langridge, 
B.A.; Thomas Lewis ; Walter Samuel Millard; Geoffrey Milling ; William 
Millington, B.sc. ; Stanley Alfred Moore, F.R.H.S. ; Richard Thomas Priddy ; 
Niall Rankin ; Capt. Cecil Shaw; Harry Balmforth Shaw, B.A.; Harold 
Berton Sikes ; H.H. The Raja of Suket ; Norman Sutton; Henry Tatham ; 
Alexander Thomas; Francis Pius Towsey; Roland Gilbert Wharmly ; Jack 
Albert Victor Wood ; Richard B. Yeates, B.A., LL.B. 


PAPER: Nepal. Brig.-Gen.the Hon. C. G. Bruce and Major Northey. 


Seventh Evening Meeting, 9 February 1925.—The President in the Chair. 


ELECTIONS.—E. Percival Brown, K.c.; Capt. Frederick Hugh Cust 
Brownlow, 0.B.E., V.D., R.A.N.; Sir William Emsley Carr; Sidney J. W. 
Clark ; Father S. Craston-Carrington, S.J.; Capt. H. P. Douglas, D.s.O., R.N. ; 
Capt. Victor Alexander Gascoyne-Cecil; Capt. Prentiss Gilbert; C. H. 
Harper, C.M.G., 0.B.E.; Ernest Boyd Hutchinson; Hon. Mrs, Enid Muir 
Mackenzie; Percy Albert Nicholls; Hugh Joseph O’Connor, F.z.S. ; Ronald 
Wood Paine, B.A. ; Commr. Harold Leopold Quick, F.R.A.S., R.A.N.; Major 
Maurice Rawlence, D.S.0., R.E.; Peter Rowntree; Sir Edward Smith, D.L., 
J.P., F.Z.S.; Walter Edward Snelling; William Henry Strong, M.B.E. ; 
Sir George Henry Sutherland, J.P. ; The Ven. Algernon Ward, M.A., F.R.S.L., 
F.S.A. (Scot.) ; Charles David Wilkinson; Herbert Lawrence Wright, B.A. 


PAPER: Ancient Trade Routes in Europe. J. M. de Navarro. 


Fourth Afternoon Meeting, 16 February, 1925.—The President in the Chair. 


PAPER: Photo-mechanical Processes of Map Reproduction. Lieut.-Col. 
J. E. E. Craster. 
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CHART 
Showing the discoveries and approximate track of 
EDWARD BRANSFIELD, Master R.N. 
In the hired brig Williams” of Blyth,when exploring the 
SOUTH SHETLAND ISLANDS 
and the northern extremity of Graham Land, 
in the year 1820. 


The coastline,etc, shown tn red ,has been copied in facsimile from 
Bransfields chart,as published in 1822 by the Admuralty. The lettering 
invred has been transcribed from the original MS. chart. The remainder 


of the chart ts based upon the most recent Surveys . 
Positions marked @ ore from Admiralty Chart N°/238. 
» Bronsfields observations 
e ” charted soundings 
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Drawn by Lieut. Commander R..1.Gould, RN. J 
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